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FOREWORD 


These  studies  were  performed  over  s  one  year  period.  The 
literature  search  on  phctic  flicker  and  auditory  stimuli  was 
performed  by  Frederick  w.  Chits,  who  also  wrote  the  Introduc¬ 
tion,  the  Laboratory  Experiments,  and  the  Conclusions  and  Rec¬ 
ommendations  of  this  report.  Hallack  McCord  performed  the 
literature  search  on  suggestion  and  wrote  the  Group  Experi¬ 
ments  portion  of  the  study.  William  Orr  developed  the  psycho¬ 
motor  compensatory  tracking  system  and  designed  the  instrumen¬ 
tation  circuitry.  David  Metcalf  interpreted  the  EEG  tracings. 
Harry  Arons  contributed  to  the  li«  .rature  search  on  photic 
flicker  and  suggestion,  and  he  ana  Irwin  Marlin  conducted  the 
exploratory  studies  reported  in  Appendix  II  under  the  Irving¬ 
ton  Lab  heading. 

Appreciation  for  the' leadership  and  support  of  Arthur  M. 
Krill,  President  of  Falcon  Research  and  Development  Company, 
should  certainly  be  expressed. 

This  report  was  prepared  by  the  Falcon  Research  and  Development  Company, 
Denver,  Colorado  under  Contract  Mo.  AT  08(-635)-j6j5,  Project  Mo.  29.".  The 
manuscript  wee  completed  in  August  1984, 
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The  purpose  tor  this  research  was  to  investigate  the  poten¬ 
tial  of  flickering  light,  sound,  and  suggestion,  singly  and  in 
combination,  for  use  in  psycnological  weaponry.  A  search  of 
the  pertinent  literature  was  performed  followed  by  individual 
and  group  experimentation.  The  results  obtained  demonstrate 
that  potential  exists  for  the  use  of  photic  flicker  as  a  weapon. 
Suggestion  was  effective  in  the  laboratory  but  ineffective  with 
military  groups  in  an  unemotional  setting.  Turther  experimen¬ 
tation  with  photic  flicker  singly  and  in  combination  with  sug¬ 
gestion  is  warranted.  Recommendations  for  further  specific  re¬ 
search  are  provided. 


This  .’sport  baa  beta  reviewed  sad  is  approved  for  publication. 


f.  f2~* — - 
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'  Colonel,  US AT 
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This  document  reporta  investigations  on  the  effects  of  vis¬ 
ual.  auditory  and  psychological  stimuli,  or  any  efficacious  com¬ 
bination  of  these,  for  potential  "se  in  psychological  weaponry. 
The  study  beqan  wi*h  a  search  of  the  literature,  followed  by  ex¬ 
perimentation  with  individual  human  subjects  in  the  laboratory 
and  experimentation  with  small  groups  of  military  subjects  ii. 
the  field. 

The  major  objective  of  the  study  was  to  identify  methods  for 
producing  maximum  deleterious  effects  upon  enemy  forces  by  sub¬ 
jecting  them  to  psycho-physiological  stimulation,  and  to  enhance 
and  spread  these  effects  by  psychological  manipulation. 

For  example,  dependent  upon  the  methods  and  intensities  used, 
studies  reported  in  the  literature  revealed  that  approximately 
five  per  cent  of  the  normal  population  reacts  to  intense  flick¬ 
ering  light  with  epilcptic-type  seizures.  Should  five  per  cent 
of  an  enemy  force  react  to  photic  stimulation  with  seizure  ac¬ 
tivity,  panic  could  spread  to  other  members  of  the  force,  caus¬ 
ing  incapacitations  and  disruptions  far  in  excess  of  the  five 
per  cent  initially  rendered  ineffective  because  of  seizures. 
Further,  if  panic  behavior  were  intensified  by  the  addition  of 
auditory  stimulation  such  as  interrupted  sounds,  white  sound, 
or  the  human  voice,  the  cumulative  effects  would  bo  more  devas¬ 
tating  than  any  of  these  stimuli  delivered  singly.  These  hy¬ 
potheses  were  tested  with  individual  human  subjects,  to  the  ex¬ 
tent  permitted  by  time  and  funds,  during  the  course  o.  this 
study. 
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LITERATURE  SURVEY 


To  analyiu  in  detail  the  experimental  nethrds,  techniques, 
and  instrumentation  used  by  other  experimenters,  a  survey  of 
the  literature  was  made.  The  survey  was  largely  concentrated 
in  three  are**.  These  included  photic  stimulation  and  visual 
stimuli,  auditory  stimuli,  and  the  effects  and  possible  uses  of 
suggestion.  All  evidence  of  deleterious  effect  was  noted. 

Considerable  material  had  to  be  scrutinized.  Most  of  the 
studies  published  dealt  with  diagnosis  and  treatment  of  patho- 
Icgicai  conditions.  Additionally,  many  experimenters  are  prob¬ 
ably  reluctant  to  publish  data  or  experiences  in  which  subjects 
suffered  harm  or  incapacitation.  Still,  the  evidence  in  each 
of  the  three  areas  was  that  considerable  potential  exists  for 
adaptation  to  psychological  weaponry. 

PHOTIC  FLICKER: 

The  approach  ard  purpose  ir.  this  project  for  the  study  of 
human  reaction  to  photic  stimulation  was  to  determine  whether 
flickering  light  could  he  employed  as  a  weapon  against  enemy 
populations. 

That  the  human  brain  p  oduees  electric  currents  was  discov¬ 
ered  in  1875  by  R.  Caton.  F.  von  Marxow  in  1893  discovered  that 
these  currents  could  be  changed  m  the  visual  area  by  optic 
stimulation.  Hans  Berger  (1929)  began  the  work  that  led  to  de¬ 
velopment  of  the  modern  electroencephalogram.  He  measured  and 
distinguished  between  what  he  called  brain  waves  of  the  first 
order,  occurring  at  10  to  15  cycles  per  second,  and  waves  of 

second  order,  occurring  at  20  to  32  cyclen  per  second.  Ho 
later  renamed  these  alpha  and  beta  waves,  respectively.  Berger's 
work  did  not  attract  much  attention  outside  Germany  until  1934 
when  Adrian  (Adrian  and  Mathews,  1934)  confirmed  the  existence 
of  the  electroencephalogram  in  the  United  States.  This  initi¬ 
ated  a  large  amount  of  research  work  In  many  countries.  Im¬ 
provements  in  interpretation  of  brain  wave  patterns  and  in  in¬ 
strumentation  rapidly  followed. 

Walter,  Davey,  and  Shipton  (1946)  in  early  studies  on  phnt"fc 
driving,  the  changing  of  spontaneous  brair,  wnvrs  to  synchronize 
with  externally  delivered  light  flashes,  precipitated  some  sei¬ 
zure  activity  in  their  subjects. 


-z- 


CONFIDENTIAL 


CONFIDENTIAL 


Cobb  (1947)  suggested  that  flickered  light  might  provoke 
leisures  in  individual*  witn  convulsive  disorders,  and  this  has 
been  verified  by  numerous  investigators.  Photic  stimulation 
equipment  has  since  become  standard  for  the  modern  EEC  labora¬ 
tory.  Producinq  seizures  in  the  laboratory  is  useful  in  provid¬ 
ing  neurologists  with  an  opportunity  to  observe  seizure  activity, 
and  it  aids  in  the  diagnosis  and  treatment  of  same  types  of  epi¬ 
lepsy. 

Much  of  the  original  pioneer  work  with  photic  driving,  in¬ 
cluding  stimulation,  and  measurement  and  interpretation  of  re¬ 
sults  was  done  by  Walter  (1953)  whose  book  generated  consider¬ 
able  interest  an-.  further  innovations  by  other  researchers  both 
in  experimental  methods  and  measuring  instrumentation. 

Walter  reported  that  it  was  not  necessary  to  obtain  'exact* 
synchronization  but  that  the  responses  noted  can  occur  when 
the  flicker  is  within  10  per  cent  of  the  subject's  brain  wave 
frequency.  Among  the  responses  thus  produced  were  "strange 
feelings"  ar.d  faintness  or  swimming  in  the  head;  some  subjects 
became  unresponsive  or  unconscious  for  a  few  moments;  in  some 
the  limbs  jerked  in  rhythm  with  the  flashes  of  light. 

Since  the  results  of  the  laboratory  experiments  were  first 
reported,  many  accounts  of  untoward  effects  have  been  received. 
These  show  definitely  that,  far  from  being  laboratory  curiosi¬ 
ties,  reactions  of  vertigo  and  epilepsy  can  occur  by  accident 
when  an  individual  is  exposed  to  the  necessary  conditions.  In 
his  book,  Walter  gives  the  report  of  an  Amsterdam  correspondent 
verbatim; 

"Z  was  still  in  the  army  and  my  driver  and  Z  were  driving 
home  one  day  through  an  alley  of  trees  in  bright  daylight.  As 
I  was  tired,  I  relaxed  in  my  seat  and  closed  my  eyes.  The  sun¬ 
light  that  came  through  the  trees  played  on  my  face,  when  sud¬ 
denly  Z  was  aware  that  I  had  made  some  violent  motions  and  woke 
up  with  one  hand  firmly  on  the  windscreen— and  this  had  pre¬ 
vented  me  from  falling  off  the  jeep.  1  was  very  puzzled  and 
the  next  time  we  drove  through  tha  alley  I  tried  the  experiment 
ell  over  again,  but  now  Z  was  all  set  for  it.  How  z  could 
close  my  eyes  but  a  vary  littla  while,  and  X  knew  that,  if  X 
kept  on,  Z  would  lose  control.  When  Z  looked  straight  ahead, 
howaver,  it  did  not  bother  me,  except  that  Z  felt  a  bit  queer 
and  always  sssmed  to  try  to  avoid  tbs  flicksring  light  of  the 
trees,  trtiich  X  did  with  my  hands  befors  my  ayss." 
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In  another  ease  a  man  found  that,  when  in  the  movies  he 
-suddenly  felt  an  irresi^uiOlc  impulse  to  strangle  his  neighbor, 
j  lie  never  actually  diu  harm  anyone,  but  once  "came  to"  with  his 

hands  around  his  neighbor’s  throat.  The  subject  of  the  film 
had  nothing  to  do  with  the  impulse,  which  seemed  to  occur  if 
he  moved  his  head  suddenly  while  the  film  was  on.  When  experi¬ 
mented  upon  with  stroboscopic  flicker,  he  developed  violent 
jerking  of  the  limbs  .-.’hen  the  flash  rate  was  up  to  50  per  sec¬ 
ond-  that  is,  about  the  flicker  rate  of  the  film  projector. 

Another  subject  "passed  out"  for  an  instant  on  a  number  of 
occasions  while  cycling  home  on  fine  evenings  down  an  avenue 
of  trees.  In  this  case,  the  slackening  of  his  control  had 
slowed  down  his  pedaling,  thus  changing  the  flicker  rate  ap¬ 
preciably,  with  a  resulting  rapid  recovery. 

One  Falcon  researen  scientist  knows  of  a  teenage  baton 
(.wirier  who  goes  into  a  convulsion  every  time  the  light  strikes 
her  spinning  baton  at  the  wrong  frequency. 

Time  magazine  (Sept.  21,  1962)  reported  that  British  phy¬ 
sicians  arc  seeing  cases  of  seizure  which  accompany  the  view¬ 
ing  of  television.  Of  fourteen  persons  seen  by  the  doctors, 
only  five  had  a  previous  history  of  epilepsy.  Also,  of  the 
fourteen  patients  commented  or.,  nine  had  seizures  only  while 
watching  television.  The  fact  that  this  phenomenon  occurred 
in  Britain  is  significant,  since  a  flicker  rate  of  the  British 
TV  picture  fairly  closely  approximate  the  rate  known  to  induce 
seizures.  Another  reference.  Bower  and  Pantelakis  (1962), 
deals  with  somewhat  the  same  topic. 

Much  of  the  evidence  regarding  the  deleterious  effect'  of 
flicker  has  been  advanced  by  Air  Force  and  civilian  flyers. 

vertigo"  has  become  a  familiar*  term  among  pilots, 
and  a  number  of  reports  have  been  published. 

One  of  the  most  complete  reports  appeared  in  the  MATS 
FLYER  of  April.  1956.  An  unsigned  article  by  a  pilot  engi¬ 
neer  gives  several  instances  of  flicker  vertigo  experienced 
by  the  author  and  includes  his  account  of  several  experiments 
to  test  the  occurrence  of  the  phenomenon. 

Major  Charles  A.  Ferry,  Chief  of  USAF’a  Department  of 
Flight  Medicine,  at  Randolph  Air  Force  Base,  Texas,  reporting 
to  the  Aero  Medical  Association  at  a  national  conference  held 
in  Los  Angeles  on  April  27,  1959,  cited  several  dramatic  ex¬ 
amples  of  grand  mal,  major  epilepsy,  induced  by  flickeri 
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A  8-36  tail  gunner  was  suddenly  seized  by  convulsions.  The 
last  thing  he  remembered  was  scanning  the  engines  and  seeing 
the  sun  through  slowly-turning  propeller  blades. 

In  another  ease,  a  pilot  serving  as  airdrome  officer  was 
meeting  an  incoming  C-54.  While  standing  on  the  ramp  waiting 
for  engine  shut-down,  he  suddenly  was  seized  by  a  grand  mal  con¬ 
vulsion.  The  last  thing  he  remembered  was  noting  the  rays  of 
the  setting  sun  through  the  revolving  propellers. 

In  both  instances,  the  seizures  were  reproduced  in  the  labo¬ 
ratory  by  flicker  stimulation  at  10,  12,  14,  and  16  cycles  per 
second. 

Scholer  Bangs,  in  an  article  published  in  the  July,  1959, 
issue  of  THE  PRO'S  NSST,  reported  that  he  was  a  passenger  in  a 
helicopter  on  a  bright  spring  morning  when  he  became  aware  of 
"flitting  black-barred  shadows  of  the  rotor  blades"  as  the  pilot 
swung  into  a  new  heading  at  about  2  o'clock  high.  Almost  in¬ 
stantaneously  u  "violently-pulsing,  red  cloud"  destroyed  his 
vision  and  he  was  seized  by  "excruciating,  uncontrollable  panic." 
He  struggled  to  get  out  of  the  plane— 500  feet  above  a  green 
meadow — but  his  safety  belt  held.  The  startled  pilot  immedi¬ 
ately  banked  and  headed  fer  home  base;  and  the  passenger  imme¬ 
diately  recovered.  This  occurrence,  too,  was  repeated  experi¬ 
mentally,  again  with  sudden  onset  and  sudden  recovery  as  the 
subject  was  sxposed  to  and  shieldsd  from  the  stimulus. 

The  "red  cloud"  reported  by  Scholer  Bangs  has  been  mentioned 
by  other  investigators.  Dr.  John  T.  Flynn,  writing  in  THE  PRO'S 
BEST  of  January,  1962,  reported  that  the  intensity  of  tne  light 
source  as  well  as  its  color  hss  an  effect  on  what  he  calls 
"flicker  unconsciousness" .  He  says  that  "bright  light  of  a 
single  color  has  been  found  to  be  about  one  and  one-half  times 
more  effective  in  causing  flicker  unconsciousness  in  susceptible 
individuels  than  neutral  white  light-  of  the  same  intensity." 
While  al]  the  colors  of  the  spectrum  have  not  been  tested.  Dr. 
Flynn  reports  that  blue  and  orange-red  are  more  likely  to  cause 
trouble,  especially  the  latter.  He  also  says  that  when  the  eyes 
are  closed  while  exposed  to  an  intense  white  light,  it  is  still 
perceived  as  red  or  orange  through  the  closed  lids.  This  may 
explain  why  rlos-ing  the  eyes  does  not  prevent  reactions  to 
flicker,  but  may  actually  accelerate  them. 

The  case  of  Joel  Thorne,  a  wealthy  Los  Angeles  pilot,  brings 
another  aspect  of  flicker  into  font*.  Thorne  took  off  from 
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Lockheed  Air  Tornur.al  on  a  stormy  night,  flying  a  low-wing, 
ingle— engine  plane,  llis  plane  was  seen  to  enter  low-hanging 
clouds  several  tunes  and  then  come  hurtling  do>vn  in  tight,  div- 
'ng  turns  fron  which  he  barely  recovered  above  North  Hollywood 
roofs.  Rut  this  la**'  dive  ami  pul  l -out  tore  a  wing  from  his 
plane,  which  crashed  and  burned.  Since  Thorne  had  had  numer¬ 
ous  brushes  with  CM.  officials  i.ver  erratic  flying,  this  was 
immediately  assumed  to  be  the  cause  of  the  accident. 

But  two  Civi 1  Aeronautics  Board  investigators  were  not 
satisfied  as  to  what  caused  Thorne-  to  lose  control  of  his  plane 
seven  times  in  succession.  On  a  hunrh,  they  rented  a  plane 
identical  to  Thorne's  and  equipped  it  with  an  anti-collision 
light  mounted  at  the  same  forward  location  on  top  of  the  fuse¬ 
lage  as  a  light  on  Thorne's  plane.  They  waited  for  a  night 
with  low  dirty  clouds  and  an  overcast  similar  to  the  one  exist¬ 
ing  when  Thorne  crashed. 

In  reviewing  Thorne's  crash  findings  the  CAB  investigators 
«*iu  they  experienced  "serious  vertigo"  as  the  rapidly  rotat¬ 
ing  beans  of  the  anti-collision  light  gave  a  whirling  illumina¬ 
tion  of  clouds  enveloping  the  plane.  They  found  that  their 
only  escape  from  vertigo  was  to  dive  out  of  the  clouds  as  Thorne 
had  done. 

Research  by  Beech  Aircraft  Corporation  has  caused  them  to 
issue  warnings  of  the  effects  of  rotating  anti-collision  bea¬ 
cons  on  both  the  top  and  bottom  of  single-engine  planes  flying 
in  clouds.  Flight  tests  with  a  single-engine  Bonanza  have  re¬ 
vealed  the  possibility  of  causing  "distractions,  discomfort, 
and  vertigo"  which  "could  be  disastrous"  for  s  pilot  with  lit¬ 
tle  or  no  instrument  flight  experience  and  "extremely  harard- 
ous"  for  an  experienced  and  proficient  instrument  pilot. 

That  photic  flicker  can  trigger  seizures  snd  other  adverse 
effects  among  human  and  animal  subjects  is  therefore  well  estab¬ 
lished  in  the  literature.  Lennox  and  Lennox  (1960),  authors  of 
the  accepted  classic  in  the  treatment  of  epilepsy,  state  that 
all  individuals  possess  a  threshold  and  that  degree  of 

seizure  proneness  is  the  variable,  not  presence  or  absence. 

These  authors  also  contend  that  the  seizure  threshold  is  often 
lowered  by  birth  injury  or  high  fever  in  childhood.  This  con¬ 
tention  is  supported  by  numerous  case  histories.  It  follows 
that  in  countries  where  physician-attended  births  are  uncommon 
and  where  childhood  diseases  are  not  generally  treated  by  com¬ 
petent  medical  practitioners,  the  seizure  thresholds  of  the 
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general  populations  would  be  lowest.  Lennox  and  Lennox  accept 
the  incidence  of  epilepsy  in  the  United  States  as  being  one- 
half  of  one  per  cent,  a  finure  arrived  at  by  study  of  World 
Wars  I  and  II  draftee  incidence.  The  figure  estimated  for 
Switzerland  was  approximately  one  per  cent.  In  countries  with 
lesser  developed  medical  treatment  this  figure  increases. 

Driver  (1962)  found  that  75%  of  his  experimental  epileptoid 
group  evin-ed  convulsions  when  exposed  to  photic  flicker. 

Photic  flicker  evokes  seizures  in  individuals  who  have 
never  previously  experienced  an  epileptic  attack.  Watson  U9bU) 
in  a  study  of  100  helicopter  pilot  trainees  for  the  U.  S.  Army 
found  clinically  significant  abnormal  BEG  responses  amonq  S  per 
cent  when  exposed  to  photostimulation.  These  trainees  had  been 
subjected  to  rigorous  physical  examination  prior  to  entering 
into  the  helicopter  pilot  training  program.  Lennox-Buchthal , 
Buchthal  and  Rosenfalck  (1960)  found  that  6.9  per  cent  of  suc¬ 
cessful  applicants  for  pilot  training  m  the  Royal  Danish  Air 
Force  during  the  period  1951-1955  were  seizure  susceptible  when 
subjected  to  laboratory  photic  flicker.  Brandt,  Brandt,  and 
Vollmand  (1961)  studied  the  response  of  120  subjects,  mainly  of 
school  age  with  none  over  the  age  of  IS.  Various  flicker  fre¬ 
quencies  were  used  at  intensities  from  about  25,000  to  100,000 
foot-candles.  Seizures  were  precipitated  in  25.8  per  cent. 

They  concluded  that  the  human  brain,  when  not  fully  mature,  is 
■ore  susceptible  to  seizure  response  with  photo-stimulation 
than  the  nature  adult  brain. 

De Arellano  and  Windle  (1961)  report  the  accidental  death 
of  four  monkeys  •■'hich  developed  status  epilepticus  (continuous 
massive  seizures)  during  exposure  to  intense  photic  flicker  be¬ 
ginning  at  one  and  increasing  to  eighteen  cycles  per  second. 

They  presented  the  photo-stimulation  at  three  inches  from  closed 
eyes. 

Ulett  (1953a)  reports  on  a  study  conducted  with  306  sub¬ 
jects  who  were  subjected  to  photic  flicker  at  rates  varying 
from  3  to  33  cycles  per  second  and  at  an  intansity  of  300,000 
fnot-candles.  Sixteen  or  5.2  per  cent  of  their  subjects  had 
disturbance  of  consciousness,  fainting,  syncope  or  convulsions. 
This  figure  closely  parallels  the  findings  of  Watson  'I960)  and 
Lennox-Buchthal,  Buchthal  and  Rosenfalck  (1960).  In  addition, 
Ulett  found  that  87  or  28.4  per  cent,  responded  with  nausea, 
headache,  or  feelings  of  movements  in  space.  Two  physicians 
working  in  the  laboratory  reacted  severely.  One  developed  nau¬ 
sea.  dizziness,  and  confused  thinking,  together  with  reading 
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and  «mi—rh  difficulties.  The  other  developed  chronic  gastro¬ 
intestinal  symptoms  which  would  come  and  go  as  his  exposure  to 
pl.atic  flicker  varied.  These  were  persistent  and  not  transient 
effects. 

In  another  study,  Ulctt,  Glescr,  Start,  Haddock,  Lingloy, 
ari<>  Lawler  (1953)  found  a  significant  correlation  between  anxi¬ 
ety  proncncss  and  the  amount  of  dysphoria  produced  by  flicker. 
This  finding  may  indicate  that  the  incapacitating  power  of 
flicker  would  be  enhanced  when  used  under  battlefield  conditions 
of  stress. 

Cartcrotte  and  Symmes  (1952)  reported  that  the  color  of 
flicker  is  an  important  variable  in  the  production  of  abnormal 
EEG  responses.  In  an  experiment,  carefully  controlled  for  in¬ 
tensity,  they  found  red  to  be  the  most  effective,  followed  by 
green,  blue,  and  white,  in  that  order.  Wratten  gelatin  filters 
numbered  24  (red) ,  74  (green)  and  75  (blue)  were  used.  Sub¬ 
stantial  differences  were  measured.  Stimulation  was  presented 
with  the  eyes  open  to  avoid  having  the  closed  eyelius  act  a 
red  filter.  They  furthl  r  report  that  two  of  the  photogenic 
epileptic  patients  they  examined  were  benefited  spectacularly 
from  the  use  of  glasses  that  eliminated  the  red  end  of  the  spec¬ 
trum. 


The  use  of  extremely  rapid  paired  flashes  of  stroboscopic 
light  has  also  been  uced  (Schwab,  ek  al  1955).  The  rationale 
for  use  is  that  optic  neural  pathways  would  be  more  receptive 
to  maximum  stimulation  during  the  second  of  the  paired  fleshes. 
Overall  effectiveness  of  paired  flashes,  though,  was  not  sig¬ 
nificantly  greater  than  those  delivered  singly. 

Numerous  other  studies  deal  with  responses  to  photo- 
r*‘«iu1*6<«n  by  various  diagnostic  groups  such  as  neurologic 
disease  (Wells,  1960),  (Schwab,  England,  and  Gray,  1955);  brain 
disorders  (Boldyreva,  1962);  schizophrenia  (Iiein,  1962);  de¬ 
pressive  psychoses  (Wilson,  1961);  brain  tumors  (Bechterera, 
1962);  chronic  alcoholism  (Strel'chuk  and  Molekhova,  1962);  and 
with  seif. induced  epilepsy  (Chao,  1062).  These  are  of  interest 
in  that  they  confirm  that  the  incidence  of  seizures  in  response 
to  photo-stimulation  incraases  as  the  health  of  the  population 
decreases.  Method*  of  instrumentation  are  also  of  interest. 

Not  all  studies  with  photic  flicker  report  seizure  activity 
on  the  part  of  their  subjects.  Alexander  (1060)  reports  little 
effect  on  subjects  who  were  exposed  to  two  an *•  one-half  hours 
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of  photic  flicker,  four  General  Radio  Strobolax  lamps  were 
used  sir»ul*-an«?i->n«ily  with  lamp  no.  1  flickering  alternately  at 
1U  and  IS  cps,  no.  2  at  10  cps,  no.  3  at  5  ops,  and  no.  4  at 
IS  cps.  The  tocal  peak  intensity  was  350,000  candle  power. 

Two  and  one-half  hours  of  photic  stimulation  did  not  increase 
the  subjects  susceptibility  to  flicker. 

Bach  (1957)  in  his  three-year  study  for  the  Army,  and  end¬ 
ing  with  ths  Tulane  Symposium  on  Flicker,  obtained  essentially 
non-incapaeitatinq  results.  His  experiments  used  frequencies 
from  6  to  24  cycles  per  second,  but  used  a  fixed  frequency 
with  each  sjbject.  No  variations  in  color  were  attempted,  but 
one  experiment  varied  the  light-dark  ratio.  Flicker  at  nine 
cycles  per  second  and  with  a  light-dark  ratio  smaller  than  1:3 
was  found  to  b ;  most  disturbing  in  terms  of  subjective  re¬ 
sponses.  Some  degree  of  drowsiness  was  reported  by  all  subjects 
who  experienced  this  stimulation. 

Remond  (1964)  reports  on  a  technique  i,e  has  developed  over 
the  past  ten  years  foi  production  of  spacial-temporal  maps,  rep¬ 
resenting  cortical  activity  during  exposure  to  photic  flicker. 
Graphic  evidence  of  BEG  signal  activity  is  obtained  by  computer 
analysis  both  as  a  function  of  time  and  as  a  function  of  the 
topographic  distribution  of  the  phenomena  in  relation  to  experi¬ 
mental  conditions  ard  events. 

Cortical  and  subcortical  events  occurring  between  stimulus 
and  response  have  been  rather  fully  covered  in  Whipple  (1964) . 
This  volume  and  its  supporting  biblioqraphies  represent  present 
knowledge  of  the  neurophysiology  associated  with  evoked  re¬ 
sponses  to  photic  stimulation. 

Automatic,  frequency,  and  computer  analysis  of  BEG  signals 
i*  treatwd  in  Brazier  (1962). 


AUDITORY  STIMULI: 

The  initial  literature  survey  on  auditory  stimuli  w*s  di¬ 
rected  toward  seeking  broadly  the  types  of  stimuli  whicn  a>‘  y 
inflict  Incapacitating  or  disabling  effects  upon  an  eremy  popu¬ 
lation.  Excluding  focused  ultrasound,  which- comprises  a  sepa¬ 
rate  research  area,  the  field  was  narrow vd  to  auditory  flutter 
and  white  sound. 
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Auditory  Flutter 

The  literature  uncovered  utir.g  auditory  flutter  or  square 
wave  sound  was  not  extensive. 

Vor  Sheller  (1032)  found  that  ey  presenting  photic  flicker 
and  *««■'  i  tory  flutter  concomitantly  the  brightness  of  the 'flicker 
was  enhanced. 

Thi*  phenomenon  was  verified  by  Knox  (1953,  1957).  Knox 
also  investigated  the  CFF  (Critical  Fusion  Frequency)  of  flick¬ 
ering  light  presented  with  silence,  continuous  sound  r.tirulation 
and  fluttering  sound.  No  significant  differences  in  CFF  were 
found  under  these  various  sound  conditions.  Knox  concluded  that 
auditory  flutter  cannot  produce  flicker  when  not  already  pres¬ 
ent,  i.e.  above  CFF,  but  that  auditory  flutter  increases  the 
pronouncedness  cf  photic  flicker  when  it  is  already  present. 

Neher  (1961)  reports  on  the  lack  of  success  in  obtaining 
evidence  of  alpha  driving  in  the  KEG  tracings  of  subjects  stimu¬ 
lated  with  pure  sounds  fluttered  in  the  alpha  range.  He  did  ob¬ 
tain  driving  by  recording  a  complex  sound,  beating  a  snare  drum 
with  the  snare  released,  and  fluttering  this  sound  in  the  alpha 
range. 

Teichner,  et  al  (1963)  in  a  paper  on  sound  distraction  gives 
evidence  that  at  all  sound  ratios,  performance  in  noise  ie  bet¬ 
ter  than  in  a  condition  of  silence.  They  suggested  further  re¬ 
search  using  a  distraction-arousal  model. 

yb,itg_SSuna 

An  interesting  literature  has  recently  developed  with  re- 
— ..ct  to  white  sound. 

cook  (1960)  differentiated  between  white  noise  and  white 
sound.  White  noise  is  th«  simultaneous  presence  of. all  t requen- 
elec  of  noise  in  the  audible  spectrum  in  equal  intensity.  ’  White 
eoun<*  is  derived  from  the  precise  tailoring  of  white  noise  to 
catch  the  sensitivity  versus  frequency  characteristic  of  the  car. 
He  stated  trtiite  sound  in  capable  cf  producing  uniform  and  high 
degrees  of  stimulation  over  a  large  fraction  of  the  30,000  audi¬ 
tory  nerve  endings  distributed  along  the  basilar  membrances  of 
the  inner  ear.  Cook  further  stated  that  whitn  sound,  properly 
delivered,  acts  as  a  catalyst  to  hypnosis. 
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White  noise  has  been  used  for  some  time  by  psychologists  in 
controlling  the  intelligibility  of  noise  stimuli.  Other  types 
of  noise  may  be  intelligible,  that  is,  they  may  have  some  ex¬ 
periential  meaning  for  some  subjects. 

Zncks  and  Freedman  (1963!  reported  that  the  abilities  of 
subjects  to  perform  an  auditory  localization  task  deteriorated 
after  one  hour  of  listening  to  dichotic  white  noise,  but  only 
if  they  were  activly  moving  about.  Similar  exposure  to  the 
noise  while  the  subject  was  pai.sivcly  moved  about  in  a  wheel¬ 
chair  by  the  experimenter  had  little  if  any  effect  on  auditory 
localization.  Exposure  while  active  had  an  adverse  effect  while 
exposure  whi le  passive  did  not. 

Freedman  and  Pfaff  (1962)  published  similar  findings.  In 
their  experiment  subjects  were  first  tested  on  ability  to  dis¬ 
tinguish  time  differences  of  a  pair  of  clicks  delivered  to  the 
ears  by  earphone.  Delay  between  signals  to  the  two  ears  was 
variable  from  5  microseconds  to  one  millisecond.  Ambulatory 
subjects  exposed  to  two  hours  of  continuous  dichotic  shite  noise 
suffered  a  loss  of  ability  to  discriminate  time  differences; 
those  exposed  to  the  same  noise  stimuli  while  lyr.ng  still  on  a 
bed  did  not  give  evidence  of  discrimination  detericration. 

The  bulk  of  the  research  reported  on  white  sound  deals  with 
ita  use  in  dental  operations.  The  method  of  delivery  is  via 
stereophonic  earphones  and  mixed  with  music.  This  method  ia 
called  eudlo  analgesia.  Licklider  (1964)  believes  there  has 
been  no  serious  work  in  the  del-very  cf  white  sound  without  the 
use  of  earphones.  He  indicated  his  own  work  using  loud-speakers 
rather  than  earphones  was  exploratory  and  not  conclusive. 

Gardener  and  Licklider  (19S9)  reported  that  through  use  of 
the  Audio  Analgwsiac,  effective  analgesia  was  produced  in  63 
per  cent  of  387  dental  patients  who  previously  hac*  required  a 
local  anesthetic  or  gas.  They  also  reported  '".hit  extractions 
were  made  on  119  patients,  using  only  the  Aud.o  Analgesiac  for 
anesthesia. 

Gardenor,  Licklider,  and  Weicz  (1960)  In  a  later  study  with 
5000  dental  patients  of  9  dentists  stated  that  audio  analgesia 
equipment  was  fully  effective  in  90  per  cent  of  the  cases.  One 
dentist  extracted  over  200  teetn  using  no  other  anesthetic  with¬ 
out  encountering  any  difficulty  or  report  ut  objectionable  pain. 
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Davis  and  Glorig  (19ol)  qave  minimum  apparatus  requirements 
for  audio  analgesia  and  the  limits  of  intensity  Cot  safe  usage. 

Several  other  investigators  have  been  unable  to  duplicate 
these  results  in  dental  type  situations.  Carlin,  et  al  (1962) 
tested  dental  patients  with  a  vitalometer  whiJe  they  were  being 
administered  white  sound.  The  vitalometer  tingle  was  not  can¬ 
celled.  Robson  and  Davenport  tested  13  subjects  with  a  thermal 
stimulus  during  exposure  to  white  sound  and  failed  to  obtain 
any  significant  alteration  in  pain  threshold. 

Pishkin  and  Hershiser  (1963)  using  Cook  Laboratory  white 
sound  and  music  records  reproduced  on  a  stereophonic  speaker 
system  found  it  to  be  a  noxious  stimulus  to  their  subjects. 


SUGGESTION: 

Suggestion  elicits  action  through  communication  addressed 
to  feeling  and  emotion.  Bird  (1940)  points  out  that  suggestion 
operates  to  restrict  critical  thinking  througn  selected  empha¬ 
sis  without  investigation  of  the  assertions  made  by  the  sugges¬ 
tion.  He  differentiates  between  direct  and  indirect  suggestion 
on  the  basis  of  whether  the  recipient  can  perceive  the  sugges- 
tor's  aim  as  well  as  the  mode  of  presentation.  In  direct  sug¬ 
gestion  the  recipient  is  aware  of  the  intentions  of  the  sugges- 
tor.  In  indirect  suggestion  the  aim  is  camouflaged  and  the 
subject  is  often  manipulated  into  believing  that  self  motiva¬ 
tion  or  other  causes  are  responsible  for  his  action*. 

Another  kind  of  suggestion,  auto-suggestion,  is  possible 
because  individuals  have  experienced  language  and  symbolic 
processes  in  connection  with  somatic  occurrences.  Thus  a  par¬ 
kin  *(■«/  talk  to  himself  and  secure  much  the  same  kind  of  result 
as  suggestion  delivered  from  external  sources.  Sensory  and 
memory  processes  when  conditioned  and  aroused  may  initiate  ir¬ 
resistible  desires  to  carry  out  self-suggested  acts. 

important  components  of  suggestion  include  the  use  of  par¬ 
tial  aspects  of  situations  previously  effective  only  in  their 
totality,  the  constellations  of  habits,  wishes,  strivings,  and 
experiences  of  the  recipient,  particularly  those  involving 
esiotional  components,  and  the  motivation  lying  behind  the  sug¬ 
gestion. 
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S  .  :  ■•  lit.  is  V.  ::  t«  :.••<!  :t.  nyt-.  <:s- a,  1a  states  nursed 

:.  ■  ■  ..»;  ■•  .  4  »  :  :i  :>:<,. 1  :.  «.  motion  am;  in  cxai  coa  btu'.es 

.  ••••/:•  •  •—  ••'  4  lg  ••_•:■  1  n-i:  .>-o:<_  drugs. 

A.,  t  .  tin.  it.'icls  ..{  .-■;; .r‘ i ir.clu.uni  tno  effects  of 
si:  i  le-uwl.  ■  : .  r cv<i  by  hyp.".. >r, i » •,  a;;  examination  of  the  litera¬ 
ture  rv  tils  ;  a  i\  U's.jM.;liU<.s  ‘or  application  in  psychologi¬ 
cal  »tj|4u:.ry.  S- u-jcstious,,  both  accidental  and  purposeful, 
have  boon  r  rs;’ons  ib  1  c  lor  a  '•ipioty  of  deleterious  and  disrup- 
ti"e  behavior  il  icLs.  Vm.se  ran  it  .oar.4,  simple  incapacitation 
:  1  n 44.'*"  ;* ;  i  a f  4  f ; 4* , •  r  ,4y  to  Lie  arnar wit  prct.uuLiu:,  g,  death, 
Sa  ;  jest  ion  b  is  modified  tre  tohr’ier  ot  individuals,  gtoups, 
and  masses. 

To  cite  out  a  few  c.\ar..ples,  Kaweliffe  (1939)  discusses 
"  th  jiiatur  aniu"  ,  a  term  donor  in.,  that  suggestion,  intense  ex¬ 
pectation.  fear,  and  severe  anxiety  may,  among  primitive  com¬ 
munities,  produce  a  coma  resulting  in  death.  Rawcliffc  also 
refers  to  death  by  suggestion  elsewhere  in  his  book. 

Barber  (1961)  >s  critical  of  the  notion  that  suggestion 
alone  may  actually  be  a  cause  of  death.  He  docs  concede  that 
a  member  of  a  primitive  population  mignt  be  so  readily  influ¬ 
enced  by  suggestion  that  he  would  simply  give  up  hope,  go  home, 
and  starve  himself  tc  death.  bn.ii/-i  vny,  the  end  result  would 
bo  the  same. 


Le  Shan  (1962)  provides  a  historical  account  ot  death  by 
suggestion  and  cites  otner  references  wheie  tnc  pnenomenon  is 
discussed,  ne  points  cat  that  in  early  times  many  people  be¬ 
lieved  in  the  possibility  01  deal  h  by  suggestion. 

Cannon  (1942)  discusses  instances  of  'voodoc  death'  occur- 
rino  in  human  beings  and  Richter  (1957)  deals  with  Jea‘h  prene- 
n.-as  being  'suggested'  into  rats. 


Regardless  of  the  view  that  on e  takes  *;y»ut  the  power  of 
suggestion  to  produce  death,  there  is  no  doubt  that  suggestion, 
either  deliberate  ov  aceiucntai,  has  produced  seveiuly  inca¬ 
pacitating  effects  in  sew  persons  aid  groups.  Ingenious  ap¬ 
plication  certainly  can  convcct  some  ot  these  reporten  deleteri¬ 
ous  effects  to  military  use. 


for  instance,  os  recently  as  .Hay,  1961 
(1961)  report  on  an  epidemic  of  laughing 
a  good  racy  persons  in  t:,;  Bukoba  District 
authors  indicate  t.nat  "No  fatal  eases  have 


Rankin  and  Philip 
that  2  nrapacit.it  ■  d 
of  Tanganyika.  Via 
been  reported".  They 
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say,  Ho'.cvcr,  that  symptoms  lasted  from  several  hou.s  to  a  maxi- 
■am  of  sixteen  days.  They  indicate  that,  although  the  condition 
requires  further  study,  it  probably  results  from  mass  hysten  a 
in  a  susceptible  population . 

More  recently  this  epidemic  has  died  out  in  Tanganyika  but 
has  erupted  in  Uganda  near  the  Congo  border. 

In  dealing  with  the  historical  background  for  their  conclu¬ 
sion,  Rankin  and  Philip  cits  several  cases  which  are  pertinent 
here.  Among  these  is  the  case  or  the  woman  factory  worker  who 
suffered  convulsions  for  i!4  hours  after  a  mouse  was  dropped  down 
ho-  neck  (fear  effect):  the  religious  revivalers  <n  Kentucky  who 
became  so  fearful  of  the  future  that  some  "took  to  barking  like 
dogs“ . 

Ra-cliffc  (193?)  also  reports  on  "jumpinq  disease"  occur¬ 
ring  in  the  Malayan  States.  (This  was  also  reported  as  occur¬ 
ring  among  early  day  woodsmen  in  New  England.)  Jumping  disease 
was  manifest  by  ejaculations  and  violent  movements  following  th-; 
actions  (suggestions)  and  words  (suggestions)  of  other  persons. 
Apparently  in  the  above  Malayan  society  it  at  one  tine  was  con¬ 
sidered  amusing  to  hypnotize  a  person  and  suggest  to  him  that  he 
was  a  civet  cat.  This  done,  the  individual  would  get  down  on 
all  fours,  stalk  barnyard  chickens,  and  eai  their  raw  flesh. 

Mason  (1960)  indicates  that  Rasputin  apparently  used  indi¬ 
rect  suggestion  to  render  those  who  sought  him  out  more  suscep¬ 
tible  to  his  suggestions.  It  is  alleged  that  Rasputin  kept  a 
corridor  of  hypnotically-controlled  "living  statues'  outside  his 
chambers.  Thes»  catalsptically-entranced  persons  offered  strong 
suggestions  as  to  the  powers  of  Rasputin  to  visitors  who  might 
bo  skeptical  of  him. 

Harris  (19j7)  discusses  "eaka"  —  esses  of  hysteria  occur¬ 
ring  in  a  Kenya  tribe.  Saka,  which  attacked  only  women  in  this 
society,  resulted  in  fits  of  shaking,  convulsive  movements,  and 
speaking  strange  sounds.  Likaly  ths  occurrence  of  sake  resulted 
from  some  form  of  societal  suggestion. 

Belo  (1900),  in  discussing  trance  behavior  in  Bali,  points 
out  that  mai.v,  on  ceremonial  occasions,  wi  1 1  spontaneously  qo 
into  a  trance,  suffer  convulsions,  dissociation,  anesthesia, 
and  amnesia.  Others  woula  become  hysterical,  fall  limp,  become 
rigid,  suffer  crying  spells,  and  talk  in  an  unknown  tcr.gu*. 
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Some  of  the  Suirancod  persons  would  attack  their  own  breasts 
with  a  sharp  ou^cr.  remaps  unis  may  be  likened  to  the  amok 
psychosis  at  one  time  occurnnq  in  Malaya. 

The  above  tends  to  indicate  to  some  extent  the  role  sug¬ 
gestion  may  have  played  and  can  pl3y  in  less  sophisticated  so¬ 
cieties.  Modern-day  societies,  however,  perhaps  are  no  les3 
susceptible  to  appropriately  placed  suqqcstions.  Examples  of 
suggestion  working  in  modern  times  in  the  U.S.A.  include  the 
lq39  Orson  Welles  “Invasion  from  Mars"  scare  and  the  "Phantom 
Anesthetist  of  Mattoon"  fiasco. 

It  should  be  stressed  here,  too,  that  direct  contact  with 
a  person  under  certain  conditions  is  not  a  requisite  to  trance 
induction.  McCord,  among  others,  has  succeeded  in  hypnotizing 
subjects  rather  readily  over  the  telephone.  Rawcliffc  points 
out  that  on  a  closed-circuit  Dritish  Broadcasting  Company  tele¬ 
vision  show,  two  TV  engineers  were  hypnotized  so  deeply  that 
they  required  the  presence  of  the  hypnotist  in  the  flesh  to  de- 
hypnotize  them. 

Also,  it  is  not  necessary  under  certain  circumstances,  for 
a  person  to  know  he  is  being  hypnotized  or  even  to  consent  to 
it.  McCord  (1964)  readily  has  induced  hypnosis  in  persons  who 
were  engaged  in  reading  a  book.  Although  some  of  these  actively 
tried  to  resist  trance  induction,  a  good  proportion  went  into 
hypnosis  anyway.  One  subject  tried  to  resist  entrancement  by 
trying  to  look  up  telephone  numbers  while  attempts  were  made  to 
hypnotize  him.  He  was  able  to  look  up  only  three  numbers,  how¬ 
ever,  before  becoming  too  deeply  hypnotized  to  continue  his 
search  of  the  phone  book. 

McCord  also  sought  to  hypnotize  a  twenty-year-old  female 
subject  who  was  copying  a  letter  on  the  typewriter.  Although 
she  tried  to  resist,  she  closed  her  eyes  in  about  three  minutes, 
finished  the  sentence  she  was  typing  from  memory,  and  then  was 
unable  to  continue  typing  at  all.  Watkins  (1949)  reports  the 
case  of  a  subject  who  was  unable  to  resist  trance  induction  even 
though  she  was  offered  a  sum  of  money  if  she  could. 

In  any  event,  there  seems  no  question  that  aptly  used  sug¬ 
gestion  could  plav  an  important  role  in  the  area  of  psychologi¬ 
cal  weaponry.  The  effectiveness  of  any  suggestion,  however, 
would  depend  to  considerable  extent  on  how  closely  if.  tied  in 
with  the  religion,  superstition,  and  general  culture  of  the 
community  under  concern. 


CONFIDENTIAL 


CONFIDENTIAL 


Thus,  scr.-v  communities  would  be  iip«  for  one  form  of  «' mnn- 
fion  and  others  for  anotner.  Because  of  thi3  existing  "ripe¬ 
ness,"  (or  instance,  Yugoslavians  experiencing  a  severe  earth¬ 
quake  in  the  summer  of  l'J^l  were  suie  World  war  III  had  broken 
out.  They  were  convinced  that  war  was  imminent  and  selected  out 
of  the  suggestion  (earthquake)  the  substantiation  for  the  thing 
they  were  ready  to  believe. 

For  other  examples  cf  readiness  to  accept  suggestion,  shortly 
after  the  close  of  World  War  II,  a  sewer  exploded  in  Brooklyn. 
People  ran  screaming  into  the  street,  believing  the  Russians  had 
dropped  the  atom  bomb.  Also,  in  Denver,  Colorado,  a  few  years 
ago,  a  disk  -jockey  suddenly  interrupted  his  program  with  the  an¬ 
nouncement,  "Don’t  panic!  Don't  panic!  We’ve  just  had  a  report 
there's  an  amoeba  loose  in  South  Denver!"  Needless  to  mention, 
the  police  department  switchboard  was  jammed  with  calls  from 
persons  wanting  protection  from  the  strange,  unknown  creature. 

In  the  above  instances,  each  "society*  was  ready  in  its  own 
individual  way  to  fc->  reached  by  and  respond  to  the  auggestvons 
given.  It  no  doubt  is  true  that  every  society  has  readiness 
factors  which  can  be  tied  in  with  to  make  it  susceptible  and  re¬ 
active  to  certain  forms  of  suggestion. 

Practically  every  writer  on  moh  panic  behavior  points  toward 
direct  or  indirect  suggestion  as  a  major  causal  factor.  Brown 
(19S4)  agrees  with  this  contention. 

Previous  research  on  the  production  of  panic  has  taken  two 
emphases.  These  are  the  relationship  of  factors  within  the  in¬ 
dividual  and  the  relationship  of  outside  factors. 

Strauss  (1944)  has  summarized  the  first  of  these  factors  as 
'.'ey  relate  to  military  action.  He  contends  that  individual  fac¬ 
tors  in  panic  arei  1)  Those  that  physically  weaken  men  like  in¬ 
toxication,  bad  health,  poor  nourishment,  or  fatigue;  2)  Those 
that  lessen  their  mental  ability,  such  as  confusion,  doubt,  and 
uncertainty:  3)  Those  that  produce  igh  emotional  tension  and 
heightened  imagination  like  anxiety,  feelings  of  isolation  and 
insecurity.  It  appears  that  this  grouping  has  omitted  group  and 
cultural  factors.  Not  all  starved  troops  panic  and  sane  well- 
fed  troops  do.  Leader less  and  starving  Japanese  troops  did  not 
surrender  during  World  War  II. 
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Research  is  required  on  how  to  trigger  panic,  mass  hysteria 
and  other  incapacitating  effects  in  enemy  populations  tnxouuh 
the  predictable  and  controlled  use  of  suggestion.  That  it  can 
be  done  is  established.  How  it  can  be  induced  and  to  what  ex¬ 
tent  by  what  stimuli  in  specific  cultures  is  not  known. 
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LABORATORY  EXPERIMENTATION 


The  literature  search  suggested  a  plethora  ot  potential  ex¬ 
perimental  variables  requiring  careful  control.  These  included 
intensities  of  flicker,  frequencies  of  flicker,  light-dark  ra¬ 
tios,  color  of  flicker,  types  of  sound,  intensities  of  sound, 
and  types  of  suggestion.  All  of  these,  if  tested  singly  and  in 
combination  would  require  a  vast  number  of  experimental  condi¬ 
tions  and  more  time,  experimental  subjects,  and  funds  than  pro¬ 
grammed  during  the  project  period.  Variables,  therefore,  hail 
to  be  severely  delimited.  This  was  accomplished,  in  part,  by 
exploratory  and  pre-experimentation  as  reported  in  Appendix  IT. 
Selection  of  variables  was  accomplished  on  the  basis  of  those 
essential  to  test  the  mujor  hypotheses. 

In  keeping  with  goals  of  practical  application,  methods  of 
applying  the  experimental  stimuli  were  restricted  to  conditions 
that  could  be  delivered  in  the  field.  Thus,  white  sound,  on 
which  detailed  laboratory  data  is  available,  and  which  has  prov¬ 
en  effective  in  dental  operations  when  delivered  via  stereo  ear¬ 
phones,  was  presentee  through  loud-speakers  at  a  maximum  ambient 
level  short  of  causing  permanent  hearing  damage  to  experimental 
subjects.  Flickering  light  was  presented  at  maximum  intensities 
short  of  causing  permanent  eye  damage  (burning  of  the  macula)  to 
experimental  subjects  and  without  diffusion  even  though  it  was 
known  that  light  diffused  very  near  the  eyes  by  means  of  opal 
glass  or  half  ping-pong  balls  gives  more  effective  results  in 
the  laboratory. 


METHOD i 

Experimental  Subjects 

Sixty-four  subjects  were  obtained  from  the  Colorado  State 
Employment  Service.  The  only  pre-seloction  criteria  were  that 
subjects  be  males  over  21,  not  more  than  30  years  of  age,  and 
not  university  graduates.  A  confidential  medical  history  was 
obtained  to  prevent  admitted  epileptics  and  individuals  with 
organic  brain  damage  from  participating.  Catteil's  Sixteen  Per¬ 
sonality  Factor  Questionnaire,  Form  C,  was  administered  to  elim¬ 
inate  grosaly  abnormal  subjects  from  the  study.  This  scale  also 
contains  a  concealed  intelligence  factor.  Analysis  of  the  per¬ 
sonality  testing  results  provided  information  that  the  subjucts 
were  essentially  within  normal  limits  on  personality  factors  and 
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chat  Intel ! igence  was  distributed  normally  for  the  sample.  All 
subjects  were  naive  concerning  the  purposes  of  the  experiments 
and  no  subject  was  used  under  more  than  one  experimental  condi¬ 
tion.  During  an  initial  orientation,  subjects  were  requested 
to  perform  to  the  best  of  their  abilities.  Cooperation  was  good 
and  motivation  to  achieve  during  trials  was  excellent.  The  cri¬ 
terion  task,  compensatory  tracking,  was  often  described  as  in¬ 
teresting  and  challenging  by  the  subjects. 

Experimental  Design 

Eight  subjects  were  tested  under  each  of  the  following  con¬ 
ditions: 


Condition  A:  Red  stroboscopic  flicker,  10  cps  plus  direct 
suggestion. 

Condition  3:  White  sound,  110  decibels  ambient  and  direct 
suggestion. 


Condition  C:  Blue  stroboscopic  flicker,  10  cps  plus  direct 
suggestion. 

Condition  D<  Red  stroboscopic  flicker  at  10  cps  plus  indi¬ 
rect  suggestion. 


Condition  Ei  White  sound  at  110  decibels  ambient  and  indi¬ 
rect  suggestion. 


Condition  F:  Blue  stroboscopic  flicker  at  10  cps  plus  in¬ 
direct  suggestion. 

Condition  Gt  Control;  no  stimulation. 


Condition  H:  Direct  suggestion  only. 

Decisions  on  which  subject  would  be  assigned  to  a  particu¬ 
lar  experimoiiLal  condition  vers  accomplished  from  a  table  of 
random  numbers.  Each  subject  wee  given  four  learning  trials, 
eight  stimulation  trials,  and  twe  end  trials.  Each  trial  was 
of  four  minutea  duration.  Rost  periods  of  four  minutes  were 
given  between  trials. 

Apparatus  and  Measurement 

Psychomotor  performance  was  measured  by  a  Falcon  constructed 
compensatory  tracking  device  which  consisted  of  joy  stick  control 
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cf  an  electronic  dot  driven  erratically  on  a  television  type 
screen.  The  object  of  the  task  was  for  the  subject  to  keep  the 
dot  in  a  2-inch  square  in  the  :..iudle  of  the  screen.  To  add  an 
element  of  cognition  (negative  transfer  of  training),  the  con¬ 
trol  apparatus  was  rotated  00  degrees  so  that  when  the  subject 
pulled  back  on  the  joy  stick,  the  dot  moved  laterally;  when  the 
subject  moved  the  joy  stick  laterally,  the  electronic  dot  moved 
vertically.  The  rotation  was  made  to  the  left  in  the  case  of 
right-handed  snhjects  and  to  the  right  fur  left-handed  subjects. 
Permanent  records  of  time  on  and  off  target,  in  seconds,  were 
kept  on  chart  papur  tracings  produced  by  a  Brush  Recorder.  All 
of  the  recording  instruments  were  located  in  an  observation  room 
adjoining  the  experimental  room  and  equipped  with  a  one-way  mir¬ 
ror. 

An  element  of  cognitive  functioning  was  measured  at  the  end 
of  each  trial  by  asking  each  individual  subject  to  estimate  the 
percentage  of  time  he  was  successful  in  keeping  the  electronic 
dot  inside  of  the  target  area.  This  estimate  was  then  subtracted 
from  the  actual  performance  score.  The  difference,  thus,  rep¬ 
resented  a  deviation  from  reality. 

The  flickering  light  source  was  a  General  Radio  Strobotac 
delivering  a  light  intensity  of  4,000,000  candle  power  at  source. 
This  light  was  passed  through  blue  or  red  gelatin  filters  with 
filter  factors  of  approximately  two.  The  strobotac  was  placed 
at  a  distance  of  .-’our  feet  from  the  subjects  eyes  and  directly 
over  the  compensatory  tracking  device  screen. 

The  direct  suggestion  consisted  of  loud-speaker  delivery  of 
voice  suggestion  that  arm  stiffness  and  eye  closure  would  take 
place  and  that  drowsiness  would  occur.  If  these  suggestions 
were  ineffective  for  a  particular  subject  then  suggestions  were 
giver,  that  bugs  were  crawling  on  his  arms  and  neck.  ?vak  ambi¬ 
ent  level  of  voice  suggestion  was  controlled  at  80  decibels. 

White  sound  from  records  manufactured  by  Cook  Laboratories, 
Stamford,  Connecticut,  was  reproduced  on  magnetic  tape  and  de¬ 
livered  by  stereo  tape  recorder  through  high  fidelity  speakers 
to  an  ambient  intensity  of  110  decibals  (Re  0.0002  p  bars) .  In¬ 
tensity  was  measurad  by  a  General  Radio,  Type  1551-C  Pound  Level 
Kwt«r. 

EEG  signals  were  recorded  by  an  eight  channel ,  Model  0  Mcd- 
eraft  Electroencephalograph  for  one-half  of  the  subjects  (N  «  si) 
in  this  experiment. 
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Indirect  suggestion  was  given  by  informiny  the  subject,  just 
■if'foro  the  stimulation  trials,  that  the  stimulation  might  make 
n.a  ill  in  some  way. 


RES"LTS: 

Psvehumotuc  Performance 

That  the  subjects  assigned  to  the  eight  experimental  condi¬ 
tions  wore  drawn  from  the  same  general  population  was  indicated 
by  an  analysis  of  variance  computed  on  psychomotor  performance 
scores  during  four  adaptation  trials.  No  statistically  signifi¬ 
cant  differences  were  evinced. 

The  means  and  standard  deviations  of  psychomotor  performance 
for  the  eight  experimental  conditions  are  shown  in  Table  1.  That 
these  means  differ  significantly  is  demonstrated  by  the  analysis 
of  variance  study  summarized  in  Table  2.  The  significance  of  tho 
mean  differences  have  been  tested  by  the  t  statistic  and  these 
data  are  reported  in  Table  3.  Evidence  of  very  significant  dif¬ 
ferences  (P  <  0.001}  exist  between  the  Control  Condition  (G)  and 
all  experimental  conditions  excepting  Cordition  P  (blue  strobo¬ 
scopic  flicker,  10  cps,  and  indirect  suggestion) .  In  addition, 
very  significant  differences  were  found  between  Condition  H  (di¬ 
rect  suggestion)  and  all  other  experimental  conditions.  Further, 
very  significant  differences  occurred  between  experimental  Con¬ 
ditions  F  and  A,  and  E  and  A.  A  very  significant  difference  (P 
<  0.01)  between  F  and  B  v>«s  measured. 

Cognitive  Functioning 


The  atana  and  standard  deviations  representing  the  differ- 
between  the  subject's  estimated  and  actual  time  on  target 
are  nhown  in  Table  4.  That  significant  differences  exist  be¬ 
tween  these  means  is  evinced  in  an  analysis  of  variance  study 
susssarized  in  Table  5.  The  significance  of  the  obtained  mean 
differences  is  tested  by  the  t  statistic  as  shown  in  Table  6. 
Evidence  of  very  significant  differences  (P  <  0.001)  exist  be¬ 
tween  the  Control  Condition  (Ci)  and  all  the  experimental  condi¬ 
tions.  These  deductions  are  clear  and  consistent. 

Of  particular  interest  is  a  comparison  of  Table  6  with  Table 
3.  The  superior  disruptive  power  of  direct  suggestion  alone,  as 
liulwd  in  Column  II  of  Table  3,  has  faded  in  Table  6.  All  condi¬ 
tions  of  stimulation  have  significantly  interfered  with  cognition. 
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Table  1.  Psvehomotor  Performance  Time  on  Target 
during  Stimulation  under  Varying 
Experimental  Conditions 


— 

Condition 

M 

SO 

A 

62.5 

22.3 

B 

61.5 

24.3 

C 

60.7 

25.5 

D 

71.0 

22.1 

E 

77.3 

14.6 

P 

79.9 

18.6 

0 

84.3 

5.5 

H 

35.3 

35.9 

Table  2.  Psychomotor  Performance  Analysis  of  Variance, 
Time  on  Target  during  Stimulation  under 
Varying  Experimental  Conditions 


Source 

Sum  of 
Squares 

df 

Variance 

Estimate 

r 

Rows  (trials) 

342.6699 

7 

48.9528 

Insig¬ 

nificant 

Columns  (ex¬ 
perimental 
conditions) 

100,358.2324 

7 

14,408.3189 

2b.  Jl 

P-  0.001 

Within  Cells 

245,333.125 

448 

547.6186 

Interaction 

10,035.944 

49 

204.8152 

Insig¬ 

nificant 

j  TOTAL 

356,569.998 

_ 

511 
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Table  4.  Differences  Between  Estimated  and  Actual  Time  on 
Target  under  Varying  Experimental  Conditions 


Condition 

Mean 

SD 

A 

lfi 

12.5 

B 

24 

24.3 

C 

21 

21.8 

D 

19 

16.7 

E 

20 

14.5 

f 

25 

18.1 

0 

5 

2.9 

H 

31 

31.9 

Table  4.  Cognitive  functioning  Analysis  of  Variance: 

Differences  between  Estimated  and  Actual  Time 
on  Target  under  Varying  Experimental  Conditions 


Source 

Sum  of 
Squares 

df 

Variance 

Estimate 

f 

Rows  'trials) 

445.93 

7 

63.70 

Insig¬ 

nificant 

Columns  (Experi¬ 
mental  Conditions) 

24,169.33 

7 

3.452.76 

7.94 

Within  Cells 

194,80?  75 

448 

434.82 

p<0.005 

Interaction 

6,328.87 

49 

129.16 

Insig¬ 

nificant 

TOTAL 

225,746.88 

511 
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Ei.imatos  of  rim*  on  tyrant  *ro  x  non-spurious  and  stable 
measure,  vattano  (1Cu4)  has  conducted  an  experiment  in  which 
subjects  were  given  distorted  knowledge  of  tracking  perform¬ 
ance.  His  male  subjects  dirt  not  accept  the  distorted  scores 
as  factual,  lie  concludes  that  the  knowledge  of  results  pro¬ 
vided  by  visual  and  kinesthetic  means  (intrinsic)  operates  in¬ 
dependently  oi  knowir^dp  of  results  provided  by  a.,  external 
source.  The  stimuli  in  the  Falcon  experiment  apparently  in¬ 
terfered  with  the  subjects  evaluation  of  visual  and  kinesthetic 
cues. 

Thu  large  standard  deviations  shown  in  Table  1  requires 
some  discussion.  The  standard  deviation  for  the  Control  Group 
(Cor.oition  G)  gives  an  indication  of  only  minor  variation  when 
stimulation  is  not  applied.  Under  stimulation  some  individuals 
were  not  nnticablv  attected  while  the  performance  of  others  was 
severely  reduced.  This  differential  is  reflected  in  the  stand¬ 
ard  deviations  computed  under  the  conditions  of  stimulation. 

A  similar  elevation  in  standard  deviations  occurs  in  Table 
4  under  all  stimulation  conditions  while  markedly  reduced  under 
the  Ccutrul  Condition.  Again  the  variation  is  attributable  to 
covering  the  range  from  individuals  not  affected  to  those  se¬ 
verely  affected. 

Respiration 

Mere  inspection  of  mean  respiration  data  reveals  no  signifi¬ 
cant  difference  between  any  of  the  experimental  conditions,  all 
means  falling  between  16  and  16.4  per  minute.  It  was  discovered 
that  those  individuals  threatened  by  the  experimental  conditions 
increased  ip  respiration  rate  while  those  who  were  suggestible 
and  gave  positive  reactions  to  suggestions  of  drowsiness  gave  de¬ 
creased  rates.  The  net  effect  was  that  each  cancelled  out  the 
ether  and  mean  differences  between  stimulation  and  control  condi¬ 
tions  were  nil.  Variability  did  increase  under  stimulation  con¬ 
ditions. 

Electroencephalograms 

Analysis  of  EEG  tracings  rovvals  that  two  subjects  reacted 
with  severe  abnormalities.  These  occurred  during  stimulation 
with  red  flicker.  One  subject  responded  with  photomyoc Ionic 
jerks;  another  with  abnormal  slow  wave  activity.  One  subject 
evinced  nominal  breakdown  of  CEO  rhythms  under  stimulation  hy 
blue  flicker.  Considerable  evidence  of  photic  criving  was 
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oppz.'er.t  '.’vri "g  Hn«r  ••mditions  ltilizina  flicker.  It  if  in- 
•  cresting  to  note  tbit  sucaestiblc  individuals  produced  records 
indicat.iuj  drowsy,  relaxed  :.on-alcrtno:iS .  The  use  of  frequency 
cr  automatic  analysis  would  have  been  particularly  helpful  to 
measure  the  object rue  differences  between  white  found  and  photic 
flicker  stimulation. 

The  analysis  of  LEG  tracings  was  made  without  knowledge  cn 
the  part  of  the  neurologist  of  the  stimulation  conditions  used. 


DISCUSSION  r 

It  can  readily  be  seer,  that  the  experimental  stimulus  most 
disruptive  to  efficient  psychomotor  performance  and  cogniti  s 
functioning  ir.  this  experiment  if  suggestion  delivered  by  the 
human  voice,  ever  though,  in  this  case,  the  voice  suggestions 
were  delivered  via  microphone  and  loud-epeaker .  The  worda 
hypnotize  and  hypnosis  were  not  mentioned  to  the  experimental 
subjects  but  tnc  direct  suggestion  followed  rather  standard 
hypnotic  induction  techniques. 

Red  flicker  is  the  experimental  condition  that  produced 
the  severe  EEC  abnormalities  previously  discussed.  Red  flick¬ 
er,  when  combined  with  direct  suggestion,  was  a 1st  the  double 
stimuli  condi lion  producing  the  largest  decrement  in  psycho¬ 
motor  performance. 

Neither  flickering  light  r.or  white  sound  stimuli  enhanced 
suggestibility;  in  fact,  they  apparently  acted  as  distractions 
reducing  the  effectiveness  of  direct  suggestion  delivered  sin¬ 
gly.  The  forces  operating  here  can  only  be  answered  by  addi¬ 
tional  experimentation  measuring  reactions  to  these  stimuli 
-.itgly . 

Subjective  responses,  spontaneously  oftuicd  by 
concerning  unpleasant  effect,  of  stimulation  were  most  often 
reported  when  the  stimulus  was  red  stroboscopic  flicker  (tired¬ 
ness,  uizzmess}  and  white  sound  (feolmgs  of  unreality,  disso¬ 
ciation,  and  headache)  . 

Individuals  reactinq  most  adversely  to  indirect  cuggestion 
'were  nor*  overtly  suspicious  initially  and  gave  evidence  of 
feeling  threatened  by  the  stimuli.  One  individual  subjected  to 
indirect  suggestion  and  red  flicker  terrinst**  p»rtj  oipatior.  in 
the  study,  stating  he  felt  both  dizzy  and  confused. 
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From  this  experiment  it  is  concluded  that: 

1.  The  incidence  of  incapacitating  abnormal  cerebral  re¬ 
sponse  to  photic  flicker  was  6.2  per  cent.  This  occurred 
under  experimental  conditions  utilizing  red  flashes. 

?.  Red  flicker  was  more  effective  than  blue  in  reducing 
subject  performance. 

3.  Of  the  stimulating  conditions  employed,  direct  sugges¬ 
tion  was  the  most  effective  in  reducing  subject  effi¬ 
ciency  in  the  protected  environment  of  the  laboratory. 

4.  Photic  flicker  does  not  enhance  suggestibility  in  the 
protected  environment  of  the  laboratory. 

5.  White  sound  when  delivered  via  loud-speaker  at  ambient 
intensities  of  110  decibels  does  not  act  as  a  catalyst 
tor  hypnosis. 

6.  All  stimuli  employed  reduced  human  efficiency. 


-2*- 


CONFIDENT1AI 


CONFIDENTIAL 


CROUP  EXPERIMENTATION 


In  order  to  vor» fy  that  results  obtained  with  individuals 
during  'ho  laboratory  experiments  could  be  obtained  witn  gro-ps 
p-vrf  orming  military  tasks,  it  was  proposed  that  experimentation 
be  conducted  with  small  groups  of  military  subjects  using  simi¬ 
lar  but  modified  stimuli.  Accordingly  a  reques*-  was  submitted 
to  conduct  group  «  xjeri.nentf.  with  military  subjects  using  light 
flickered  on  red  smoke,  light  flickered  on  blue  smoke,  direct 
sudqestion,  and  inut imuiatod  control  condition.  Air  Force 
officials  approved  the  use  of  direct  suggestion  with  each  group 
stimulated  act ini  as  its  own  control  but  did  not,  for  good  and 
sufficient  reasons,  authorize  stimulation  with  flickered  light. 


PROCEDURES : 

The  setting  for  the  experiments  was  a  football  field  located 
on  the  main  reservation  at  Eglin  Air  Force  Base. 

Experimenters  and  observers  were  housed  in  the  press  box  at 
the  top  of  the  football  stadium.  Loud-speakers  of  the  stadium 
public  address  system  were  adjusted  so  that  the  transmissions 
were  clesrly  audible  on  the  playing  field.  The  experimental 
groups  wore  subjected  to  hypnotic  suggestions  while  engaged  in 
activities  between  the  two  thirty-yard  lines  and  within  the 
near  half  of  the  field.  Or.  H.  H.  McCord  delivered  the  sugges¬ 
tions. 

The  experiments  were  conducted  with  three  groups  using  four 
steps  with  each  group. 

Group  1 

Step  1.  Group  One  engaged  in  close  order  drill  under  the 
direction  of  its  assigned  officer.  After  drilling  10  minutes 
the  group  was  halted  in  front  of  the  stands  and  remained  at  pa¬ 
rade  rest  for  approximately  oie  minute. 

Step  2.  Group  One  aqain  engaged  in  close  order  drill  but 
during  this  period  they  wore  subjected  to  pretaped  hypnotic  sug¬ 
gestions  in  an  attempt  to  interfere  with  the  drilling.  After 
drilling  10  minutes  the  group  was  brought  to  a  halt  in  front  of 
the  stands  and  remained  at  parade  rest  for  two  minutes. 
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Step  3.  Group  One  again  engaged  in  close  order  drill  for 
L-.r.  minutes  witl'.out  stimulation. 

Step  4.  Group  One  again  engaged  in  close  order  dii.11.  Dur¬ 
ing  tins  nenod  they  were  subjected  to  live  hypnotic  sugges¬ 
tions  transmitted  over  the  public  address  system.  Although 
Uiuii*  loader  hao  been  requested  to  drill  for  only  ?  or  8  minutes 
during  this  step  (because  time  was  running  short)  he  continued 
the  drilling  for  twenty  minutes. 

Group  2 


Step  1.  Group  Two  assembled  and  disassembled  .4S  caliber 
automatic  pistols  as  the  criterion  task.  The  weapons  were 
placed  on  a  blanket  and  each  subject  knelt  on  the  blanket  while 
performing.  Each  subject  disassembled  and  assembled  his  weapon 
twice,  by  the  numbers,  (components  one  at  a  time  on  verbal  com¬ 
mand)  under  direction  of  an  NCO. 

Step  2.  Croup  Two  again  disassembled  and  assembled  their 
weapons  by  the  numbers.  During  this  step  they  were  subjected 
to  protapeU  suggestion. 

Step  3.  Group  Two  again  disassembled  and  assembled  their 
weapons  but  this  time  without  the  numbers,  that  is,  each  subject 
proceeded  at  his  own  speed,  and  without  waiting  f ,r  a  step  by 
step  command  from  the  NCO.  This  procedure  was  done  twice. 

Step  4.  Group  Two  again  disassembled  and  assembled  their 
weapons,  twice,  and  without  the  numbers.  During  this  step  the 
group  was  subjected  to  live  suggestion. 

Group  3 


The  four  steps  used  with  Group  One  were  replicated  except 
that  ’ ivc  suggestion  was  used  in  Step  2  and  pretaped  suggestion 
durn.j  Step  4. 

Motion  picture  coverage  was  provided.  Two  cameras  were 
used  to  provide  complete  scene  coversge  and  closeups  of  indi¬ 
vidual  responses. 

Both  live  and  pretsped  suggestions  were  tape  recorded,  as 
given,  and  observer  comments  were  superimposed  on  the  new  tape 
recording  by  Dr.  H.  L.  Berridge  of  the  Bioastronautics  Division, 
Air  Proving  Ground  Center. 
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Professional  evaluators  included  a  psychiatrist  and  a  psy¬ 
chologist  from  the  libA*'  hospital,  Eglin  Air  Force  Bas»,  three 
psychologists  from  the  Bioastronautics  Division,  Air  Proving 
Ground  Center,  and  one  psychologist  from  the  Psychological  Weap¬ 
ons  Research  Facility,  Detachment  4,  Research  and  Technology 
Division. 


SUBJECTS : 

Three  groups  of  Air  Force  personnel  were  provided.  Members 
of  two  of  the  three  groups  were  volunteers.  The  composition  of 
the  three  groups  was  varied  to  present  different  types  of  chal¬ 
lenge  to  the  experimenters. 

Group  1  was  made  up  of  members  of  the  Base  Burl  _,rill 
Team  No.  1  under  the  direction  of  the  officer  normally  in  charge 
of  this  group.  This  team  was  an  experienced,  16-man  drill  team, 
that  practices  once  a  week  in  order  to  remain  proficient.  Tests 
using  this  group  were  conducted  during  one  of  the  team's  regu¬ 
larly  scheduled  practice  periods. 

Group  2  consisted  of  4  volunteers  from  one  flight  of  the 
Base  Air  Police  Squadron.  Their  task  was  to*  disassemble  and 
assemble  .45  caliber  pistols  undc-i  the  varying  conditions. 

Group  3  was  made  up  of  12  volunteers  under  the  direction  of 
a  non-ccmmissioncd  officer  (technical  sergeant)  from  the  Base 
Bu&iel  Drill  Team  who  volunteered  to  serve  an  their  group  lead¬ 
er.  This  group,  unlike  Group  1,  had  never  drilled  together 
prior  to  this  test. 


RESULTS  AND  DISCUSSION 

Mo  observable  decrements  in  performance  of  either  of  the 
two  marching  groups  were  apparent.  Execution  of  drill  commands 
was  substantially  the  same  during  the  control  and  etiwulatlon 
tests. 

One  happening,  worthy  of  discussion,  did  occur.  In  the 
Group  1  tests,  the  officer-in-charge  rather  precisely  timed 
Steps  1,  2.  and  3  at  ten  minutes  each.  Before  the  beginning 
of  Step  4,  he  was  requested  to  cut  this  step  to  7  or  8  minutes 
in  the  interest  of  conserving  time.  Significantly,  however, 
although  the  three  previous  drill  periods  ran  approximately  ten 
minutes  each,  the  fourth  period  which  was  supposed  to  be  short¬ 
ened,  ran  twenty  minuter. 
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It  is  possible  that  this  was  an  accident  on  the  pjrt  of  the 
v.cr!  r  wTio  -as  responsible  for  his  own  timing.  This  seems  un¬ 
likely  in  vie o*  hi«  »ccuca<-y  during  the  previous  trials. 

One  explanation  deserving  consideration  is  the  phenomenon 
of  »ypnotic  time  distortion.  Cooper  and  Erickson  (19b4)  deal 
wit  i  this  in  th-iir  book  Time  Distortion  in  Hypnosis.  They  point 
out  that  through  hypnosis  time  can  be  made  to  pass  rapidly. 
Kroger  (19b3)  also  describes  this  phenomenon. 

Whether  or  not  the  drill  officer  distorted  time  is  only 
speculated  upon.  He  did  more  than  double  his  allotment  of  time . 
The  military  implication*  of  such  behavior  on  the  part  of  a 
commanding  officer  are  self-cvideiiL. 

One  individual  in  Croup  2  had  difficulty  in  assembling  his 
weapon  during  stimulation  with  live  suggestion.  During  the  un- 
stinulated  test  in  Step  3  he  wa*  one  of  the  faster  subjects  and 
completed  the  task  in  less  than  four  minutes.  During  the  stim¬ 
ulation  with  live  suggestion  the  same  task  required  in  excess 
of  eight  minutes.  The  evaluation  of  his  perfomance  by  mili¬ 
tary  authorities,  including  the  professional  evaluators  was  that 
the  decrement  in  his  performance  was  due  to  a  faulty  weapon, 
even  though  he  had  used  the  same  weapon  during  both  the  unstiau- 
lated  and  stimulated  teats. 

However  one  treats  these  isolated  Incidents,  the  significant 
findi nq  of  the  group  experiments  is  that  hypnotic  suggestion 
failed  to  Interfere  in  meaningful  numbers  with  group  perform¬ 
ance  in  these  tests.  Additionally,  at  lsast  fifty  spectators 
were  seated  in  the  atands,  observing  the  activity  and  hearing 
the  suggestions  without  apparent  effect  on  them  with  one  possi¬ 
ble  exception. 

The  absence  of  interference  with  the  group  performance  under 
the  conditions  tested  is  attributed  to  the  lack  of  Motion  in 
t.he  test  situation. 
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CONCLUSIONS  AND  RECOMMENDATIONS 


Photic  Click*-*  incapacitates  a  significant  number  of  normal 
human*.  It  also  reduce*  efficiency  in  humans  not  fully  irtca-* 
pacitated.  These  tacts  nave  been  established  in.  the  li>.«**U  ** 
and  have  been  verified  in  these  experiments  with  individual, 
normal  human  subjects.  Its  potential  fer  use  as  a  weapon  is 
considerable. 

It  is  believed  that  even  more  effective  methods  for  inducing 
seizures  by  means  of  flickering  lights  can  be  developed.  Avail¬ 
able  evidence  supports  this  contention. 

Man  is  a  biorhythmic  creature.  Whenever  natural  biorhythms, 
such  as  heartbeat,  respiration  rate,  ar  sleep  cycles  are  inter¬ 
fered  with,  the  organism  may  malfunction.  Whenever  natural 
rhythms  become  arhythmic  the  organism  does  malfunction.  The 
natural  bioelectrical  activity  of  the  human  brain  is  rhythmic. 
Photic  driving  consists  of  altering  natural  rhythms  bv  rhyth¬ 
mic  stimulation.  Seizures  consist  of  arhythmic  bioelectric 
discharges  in  the  brain. 

No  studies  have  been  reported  in  the  literetuiw  of  attempts 
to  stimulate  subjects  with  arhythmic  or  aperiodic  flicker.  Dr. 
Mary  A.B.  Brazier  <1957) ,  one  of  the  world's  leading  BEG  neurol¬ 
ogists,  has  speculated  that  aperiodic  flicker,  that  is,  varying 
flicker  frequencies  by  very  slight  amounts  in  non-rhythmic  fash¬ 
ion,  may  produce  the  kind  of  results  here  desired.  The  ration¬ 
ale  is  that  by  aperiodically  stimulating  the  alpha  bioelectric 
potentials  at  driving  ranges,  and  activating  naural  pathways 
that  normally  initiate  rhythmic  driving,  an  intolerable  reac¬ 
tion  My  be  precipitated.  This  method  should  be  tested  in  the 
laboratory . 

The  use  of  increasing  and  decreasing  flicker  frequencies 
requires  additional  study.  Questions  to  be  resolved  art.  how 
far  can  photic  driving,  once  initiated,  be  continued  by  increas¬ 
ing  or  dacreaaing  the  photic  stimulation  frequencies.  The  sys¬ 
tem  most  productive  of  severe  results  in  the  literature  gener¬ 
ally  begins  photic  stimulation  at  three  or  foir  cycle*  per 
second  and  gradually  increases  the  frequency  intil  twenty  or 
twenty-two  cycles  per  second  is  reached.  It  was  this  method 
that  resulted  in  the  accidental  death  of  four  monkeys  <De 
Arellano  and  Windle,  1961) .  It  waa  also  this  method  that  pro¬ 
duced  seizures  in  25. 8%  of  120  subjects  (Brandt,  Brandt,  and 
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Vollmand.  1361).  In  contrast,  Alexander  (1960)  who  used  four 
.itrobolumes  flickering  at  fixed  rates  for  two  and  one-half  hours 
with  his  subjects  reported  essentially  negative  results. 

In  keeDiro  with  the  objective  of  practical  weapons  applica¬ 
tion  and  field  use,  one  method  of  covering  greater  field  areas 
with  the  same  instrumentation  is  the  employment  of  sweeping 
light  beams.  This  may  be  particularly  effective  in  wooded 
areas.  Numerous  accounts  exist  of  seizures  triggered  by  sun¬ 
light  flickered  through  trees  while  riding  along  tree-lined 
roads.  These  are  more  frequent  from  Europe  where  tree-lined 
roads  arc  more  common  than  in  the  United  States.  Investiga¬ 
tions  ol  the  effects  of  sweeping  light  beams  in  the  laboratory 
should  be  conducted.  Beai„s  may  be  flickered  through  both  peri¬ 
odic  and  aperiodic  grids  to  determine  methods  of  greatest  ef¬ 
fectiveness. 

Additional  experimental  work  with  color  is  warranted.  Since 
a  differential  has  been  found,  a  more  precise  definition  of  the 
best  color  for  these  purposes  should  be  identified.  Colors, 
carefully  controlled  for  intensity,  requiring  additional  study 
range  from  yellow  through  orange  to  red  and  even  near  infra  red. 

It  is  known  that  diffusing  light  near  the  eye  is  more  dis¬ 
rupting  than  undiffured  flicker.  Laboratory  investigations  have 
generally  employed  opal  glass  or  half  ping-pong  balls  to  obtain 
diffusion.  In  exploratory  experiments  during  this  study,  light 
has  been  diffused  by  passing  it  through  silk  screens  with  highly 
effective  results.  Obviously  these  methods  cannot  am  used  in 
weaponry  for  field  use.  One  potential  method  is  diffusion  of 
light  by  smoke.  For  laboratory  use  this  would  require  nonstain¬ 
ing  nontoxic  smoke.  Such  a  diffusing  cloud  has  been  produced 
in  the  Falcon  laboratory  by  atoaiising  mineral  oil  and  spraying 
..  on  i  steel  plate  heated  to  450  degrees  Fahrenheit. 

Additional  work  is  required  in  identifying  optimum  light i 
dark  ratios.  There  is  evidence  that  utilising  a  constant  light 
source  flickered  by  mechanical  means  is  more  effective  than 
using  stroboscopic  flash  with  its  short  light  portion  of  the 
light! dark  ratio.  Use  of  low  intsnsity  commercial  photo-stimu¬ 
lators  without  concomitant  use  of  drugs  leads  only  to  meagar 
results. 

Experimentation  with  groups  located  in  wooded  areas  using 
methods  found  most  effective  in  the  laboratory  is  a  logical 
follow-up.  Several  methods  of  delivery  have  been  considered. 
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Ultimately  it  is  believed  that  delivery  by  aircraft  is  most 
promising.  This  may  include  air  drops  of  parachuted  flickering 
flams  and  flickering  lights  mounted  in  low-flying  aircraft. 

The  use  of  several  aircraft ' flying  predetermined  formations 
such  as  one  following  another  or  flyino  side-by-side  are  pos¬ 
sibilities.  Larqe  areas  could  be  covered  by  this  latter  method 
if  sweeping  light  beams  should  prove  to  be  effective. 

In  actual  use  against  enemy  populations,  restrictions  ex¬ 
perienced  in  the  laboratory  to  guard  against  harmful  intensi¬ 
ties  of  stimulation  to  experimental  subjects  would  not  be  a 
limiting  factor.  Intensities  to  the  limit  of  capability  could 
be  used. 

Efforts  at  successful  application  of  suggestion  techniques 
should  not  be  abandoned.  The  literature  abounds  with  instances 
amply  demonstrating  its  power  in  situations  where  emotions  are 
operating.  The  group  experiments,  as  conducted,  were  devoid  of 
emotional  content.  No  attempts  were  made  to  implant  cultural 
or  religious  emotions.  In  combat  the  element  of  fear  runs  high. 
If  five  per  cent  of  an  enemy  force  reacted  to  photic  flicker 
with  epileptic-type  seizures,  in  a  group  setting  it  is  believed 
that  many  more  would  become  incapacitated  through  mob  hysteria 
and  panic  behavior.  Individuals  reacting  to  flicker  adversely, 
just  short  of  seizures,  that  i",  with  nausea  and  dysphoria,  may 
ba  particularly  susceptible.  The  group  experiments  should  be 
repeated  with  stimulation  including  both  suggestion  and  flicker, 
but  only  after  laboratory  experiments  identify  the  most  effec¬ 
tive  method  of  delivering  flicker. 

Likewise,  sounds  should  not  be  eliminated  from  considera¬ 
tion  but  more  effective  types  of  sound  must  be  sought.  Pure 
sounds  have  proved  to  be  ineffective  but  potential  appears  to 
exist  for  complex  sounds  including  white  sound.  Stimulation 
with  higher  intensities ,  but  for  shorter  periods  to  avoid  per¬ 
manent  ear  damage,  may  provide  prove  productive. 

In  summery,  these  facts  have  bean  established  by  the  lit-, 
erature  search  end  experiments  uf  this  study; 

1.  At  lesst  five  per  cent  of  a  nor*  al  population  can  be 
incapacitated  by  means  of  photic  flicker.  Ir.  addition, 
substantial  decrements  in  psychomotor  performance  and 
cognitive  functioning  have  been  measured  under  condi¬ 
tions  of  photic  flicker  stimulation. 
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2.  Red  Clicker  is  more  effective  than  blue  in  eliciting 
incapacitating  reactions  to  flicker. 

3.  Direct  hypnotic  suggestion,  wh ?n  administered  in  the 
laboratory,  is  highly  effective,  but  is  less  effective 
in  group  situations  devoid  of  emotional  overtones.  Po¬ 
tential  exist*  for  the  use  of  siggestion  to  trigger 
panic  and  hysteria  when  emotions  such  as  fear,  anxiety, 
or  anger  are  present  when  the  suggestion  is  applied. 

4.  Thu  use  ot  pure  tones  in  auditory  flutter  when  adminis¬ 
tered  at  110  decibels  is  ineffective  but  some  potential 
exists  tor  the  use  of  complex  tonos.  White  sound,  '•om 
bincri  with  direct  and  indirect  suggestion  reduces  psy¬ 
chomotor  efficiency  and  cognitive  functioning.  Flutter¬ 
ing  of  white  sound  should  be  studied. 

5.  Strong  evidence  exists  that  even  more  effective  methods 
for  using  photic  flicker  as  a  weapon  can  be  found  through 
further  research.  Areas  requiring  jdditional  study  in¬ 
clude  the  use  of  aperiodic  flicker,  optimum  light:daik 
ratios,  changes  of  flicker  frequency,  extent  of  photic 
driving,  affects  of  sweeping  light  beams,  color  varia¬ 
tions,  and  practical  means  of  diffusing  light  near  the 
intended  subject. 

Further  work  should  be  done  in  each  of  these  areas  of  demon¬ 
strated  potential.  When  the  most  effective  meins  for  obtaining 
deleterious  results  from  each  of  these  methods  of  stimulation 
have  been  determined  the  stimuli  should  be  combined,  where  pos¬ 
sible,  ar.d  studied.  Upon  completion  of  such  studies  meaningful 
recommendations  for  the  fabrication  of  actual  weapons  can  be 
formulated. 
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APPENDIX  I 

COMPENSATOR*  TRACKING  TASK  SYSTEM 


To  provide  a  quantitative  ar.d  objective  meagre  of  a  sub¬ 
ject’s  ability  to  perform  under  a  variety  of  auo_*ory,  visual, 
and  suggestive  stimuli,  i  c.j..t„-nsatory  tracking  task  system 
requiring  psychomotor  activity  was  developed. 

The  trucking  task  system  consists  of  two  modified  tele¬ 
vision  receivers,  a  random  motion  generator,  and  a  joy  stick 
con  trol . 

The  random  motion  generator  consists  of  a  cam  driven  by 
a  geared-head  clock  motor  at  a  rata  of  one  revolution  in  two 
minutes.  The  irregular  random  surface  of  the  cam  operates 
two  follower  arms  which  are  in  turn  connected  to  two  potenti¬ 
ometers.  Thus,  a  portion  of  the  voltage  impressed  across  the 
potentiometers  is  obtained  which  varies  according  to  the  sur¬ 
face  of  the  cam  being  used.  These  two  voltages  are  then  am¬ 
plified  and  impressed  upon  the  deflection  coils  of  the  tele¬ 
vision  receivers.  The  normal  deflection  voltages  in  the 
receiver  are  connected  to  a  dummy  yoke  to  maintain  normal 
operation  of  thu  oscillator  and  provide  the  necessary  high 
voltage  for  operation  of  the  picture  tubes. 

To  prevent  burning  of  the  picture  tubes  and  to  provide  a 
more  easily  visible  target,  two  sign  waves  differing  in  phase 
by  90  degrees  are  impressed  upon  the  deflection  coils  along 
with  the  slowly  varying  random  voltages  from  the  cam.  The  end 
result  is  a  circle  about  one-quarter  inch  in  diameter,  which 
BKivcs  randomly  ever  the  face  of  the  two  picture  tubes. 

The  joy  stick  is  connected  to  two  potentiometers,  one  con¬ 
trolled  by  fore-and-aft  motion,  and  the  other  by  sida-to-side 
motion  of  the  stick.  Electrically,  these  are  connected  in  a 
similar  fashion  tn  the  com  potentiometers  described  above,  so 
that  as  the  cam  moves  the  circle  away  from  the  cculer  of  the 
screen,  the  joy  stick  can  ba  operatad  to  move  it  back.  A  small 
square  {about  two  incites  square)  is  marked  off  on  the  face  of 
the  television  tube  with  taps,  and  the  object  is  to  keap  the 
moving  circle  within  the  stationary  squars. 

Additional  circuitry  is  connactad  to  ths  deflection  coil 
amplifier,  so  that  a  rsiay  opens  when  the  circle  ie  outside 
the  square  and  clnaes  when  the  circle  is  within  the  square. 
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Additional  circuitry  is  connected  to  the  deflection  coil 
amplifier,  so  that  a  relay  opens  when  the  circle  is  outside  the 
square  and  closes  when  the  circle  is  within  the  square.  This 
•el ay  is  connected  to  the  event  recorder  or  r.  Brush  two-channel 
recorder,  so  that  a  continuous  record  of  the  amount  of  time  the 
subject  is  both  on  and  off  target  is  obtained. 

One  television  set  is  placed  in  the  experimental  room  and 
the  other  in  an  adjoining  observation  room.  This  provides  the 
experimenter  with  a  visual  monitoring  device  on  the  subject's 
tracking  performance.  A  one-way  glass  between  the  experimental 
and  observation  rooms  also  allows  the  experimenter  to  observe 
the  subject  during  experimentation  without  the  subject's  aware¬ 
ness.  This  arrangement  allows  all  stimuli  and  tracking  task 
switches  to  be  operated  without  uncontrolled  distraction.  A 
microphone  in  the  observation  room  connected  to  ceiling  speak¬ 
ers  in  the  experimental  room  provides  *-he  experimenter  with  a 
means  of  communicating  with  the  subject. 

Accurate  tracking  tank  performance  results  were  obtained 
from  an  event  recorder. 
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APPENDIX  II 

EXPLORATORY  EXPERIMENTATION 


Exploratory  and  pro-experimentation  was  condicted  in  the 
na:n  psychological  laboratory  in  Denver  and  in  a  branch  labo¬ 
ratory  in  Irvington,  Now  Jersey.  The  purpose  of  this  activity 
was  to  delin.it  the  number  of  experimental  variables,  to  check 
and  modify  instrumentation,  and  to  select  erratic  cams  of  ap¬ 
propriate  difficulty  levels  for  use  with  the  psychomotor  com¬ 
pensatory  tracking  device. 

It  is  emphasized  that  these  studies  were  purely  explora¬ 
tory  in  nature  and  neither  tests  of  significance  nor  statements 
of  probability  are  offered.  Any  conclusions  drawn  from  them 
should  be  restricted  to  the  formulation  of  hypotheses  for  test¬ 
ing  in  formal  and  controlled  experiments. 


DENVER  LABORATORY  STUDIES: 

Cam  Number  One 

Nine  male  draftsmen  and  research  assistants  locally  em¬ 
ployed  but  not  engaged  in  this  project  were  giver  four  learn¬ 
ing  trials  on  the  psychomotor  compensatory  tracking  device. 
Mean  scores  were  computed  for  each  trial.  These  personnel 
were  then  given  single  trials  of  the  various  stimuli  i:i  ran¬ 
dom  tashion.  For  comparison  purposes  each  subject  acted  as 
his  own  control;  each  subject's  stimulation  trial  performances 
were  compared  with  fourth  learning  trial  performance.  The  re¬ 
sults  are  tabulated  in  Table  II -1. 

Cam  Number  Two 

Five  subjects  obtained  from  local  college  employment  offi¬ 
ces  were  given  four  psychomotor  compensatory  tracking  learning 
trials  followed  by  stimulation  trials  as  indicated  Table 
1X-2.  Intensities  of  stimulation  were  increased  over  those 
used  in  Table  11-1.  Assignments  to  order  of  stimulation  was 
random.  Decrements  in  performance  from  those  shown  in  Table 
ri-1  have  increased.  It  should  be  mentioned  that  Cam  No.  2 
was  too  erratic  in  certain  phases  of  its  cycle  to  permit  mas¬ 
tery  with  learning. 
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Tulle  11-1.  Exp]  oral  mi  y  Experiments,  Cam  So.  1,  Psychomotor 
Compensatory  Tracking  Time  on  Target 
in  Percentages,  N  ■  9 


Experimental  Condition 

i 

Mean 

Score 

Difference 
from  4th 
Learning  Trial 

1st  Learning  Trial 

79 

-14 

2nd  Learning  Trial 

91 

-  2 

3rd  Learning  Trial 

91 

-  2 

4th  Learning  Trial 

93 

XX 

1  White  Sound,  70  db* 

94 

+  1 

White  Sound,  90  db 

93 

0 

Red  Strob,  4  cps,  >j  million  cp 

93 

0 

Red  Strob,  10  cps.  %  million  cp 

97 

♦  4 

Red  Strob,  1/  cps,  million  cp 

95 

♦  2 

Suggestion  Only 

90 

-  3 

Whits  Strob,  1  million  cp,  10  cps 

92 

-  1 

White  Strob,  1  million  cp,  17  cps 

97 

♦  4 

.".xte  Strob,  1  million  cp,  10  cps 
and  Suggestion 

BC 

-17 

'Ceiling  Plicker,  4  cps 

88 

-  5 

Ceiling  Plicker,  10  cps 

95 

♦  2 

Ceiling  Plicker,  17  cps 

93 

0 

*5£  0.0002  n  bars. 

'Three,  4-ft,  lS-w,  fluorescent  bulbs  fixed  on  lab  ceiling. 


11-2 

CONFIDENTIAL 


CONFIDENTIAL 


Tabic  ll-l.  (Continued) 


Experimental  Condition 

Mean 

Score 

Difference 
from  4th 
Learning  Trial 

Sound  600  cps  Cluttered  at  10  cps 
and  Ceiling  Flicker,  10  cp» 

95 

♦  2 

sound  4UU-1200  cps,  fluttered  at  10 
cps  and  Ceiling  Flicker,  17  cps 

94 

+  1 

Sound  400-1200  rpn,  fluttered  at  10 
cps  and  Ceiling  Flicker,  4  cps 

96 

•*  3 

Sound,  400-1200  cps,  fluttered  at 

4,  10,  and  17  cps 

97 

+  4 

Blue  Strob,  4  cps,  *j  million  cp 

91 

-  2 

Blue  Strob.  10  cps,  >j  million  cp 

91 

-  2 

Blue  Strob.  17  cps.  >j  million  rp 

90 

-  3 

Green  Strob,  4  epe,  million  cp 

94 

♦  1 

Green  Strob,  10  cps,  million  cp 

92 

-  1 

Green  Strob,  17  epe,  Vi  million  cp 

91 

-  2 

Red  Strob,  4  cps,  1  million  cp 

88 

-  5 

Red  Strob,  10  epe,  1  million  cp 

83 

-10 

Red  Strob.  17  cps,  1  million  cp 

86 

-  7 

Blue  Strob,  4  cps.  2  million  cp 

86 

-  7 

Blue  Strob,  10  cps,  2  million  cp 

83 

-10 

Rsd  Strob,  4  cps,  2  million  cp 

85 

-  8 

Red  Strob,  10  cps,  2  million  cp 

75 

-17 

Rsd  Strob.  17  cps,  2  million  cp 

SO 

-13 
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Table  11-2.  Exploratory  E>t«rriaents,  Caa  Me.  2  Psychoaotor 
Ccmpens? tory  Tracking  Tiae  on  Target  in 
Percentages,  N  »  S 


Experimental  Condition 


XML  bWdlli  L*»g 


2nd  Learning  Trial 

3rd  Learning  Trial 

4th  Learning  Trial 

White  Sound  100  dba 

Red  Strob,  4  epa,  2  million  cp 

Red  Strob.  10  epa,  2  million  cp 

Red  Strob,  17  epa,  2  million  cp 

BIxm  Strob,  4  epa,  2  million  cp 

Blue  Strob,  10  epa.  2  million  cp 

Blue  Strob,  17  epa,  2  million  cp 

sound  Flutter,  400-1200  epa, 

’00  db*  4  epa 

Sound  Flutter,  400-1200  epa, 

100  db  •  10  epa 

Sound  Flutter,  400-1200  epa, 

100  db  •  17  epa 

Suggestion  Only 


Mean 

Score 


Difference 
from  4th 


•SSL  0.0002  ft  bars. 
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C<nr  "'-LT.b^r  Three 

Three  subjects  ohtain^d  from  the  Colorado  State  Employment 
Service  were  giver,  four  psychomotor  compensatory  tracking  learn¬ 
ing  trials  followed  by  stimulation  trials  as  indicated  in  Table 
11-3.  Assignments  to  order  if  stimulation  was  random.  Cam  No. 

3  was  selected  for  use  in  formal  experimentation.  This  ram  pro¬ 
vided  an  initially  desirable  difficulty  level  and  gave  evid-nce 
of  an  orderly  learning  curve.  Results  are  summarized  in  Table 
II-3. 

Diffused  Flicker 

Three  subjects  wore  exposed  to  photic  flicker  of  up  to  four 
million  candle  power  with  the  light  diffused  by  silk  screens 
placed  four  inches  from  the  eyes.  Two  screens  were  used,  one 
of  white  and  one  of  red.  It  was  impossible  to  measure  tracking 
performance  under  these  conditions  because  the  target  could  not 
be  seen  during  stimulation  with  such  intense  light,  even  though 
the  target  was  clearly  visible  through  the  silk  screens  when  the 
flicker  was  not  turned  on.  Flicker  rates  were  begun  at  4  cps 
and  slowly  increased  to  11  cps  at  4  million  candle  power.  The 
intensity  wa3  then  set  at  1-1/2  million  candle  power  and  flicker 
rates  slowly  increased  to  22  cps.  Fates  were  then  decreased 
back  down  to  11  cps,  intensity  changed  to  4  million  candle  paver 
and  rates  slowly  decreased  to  4  cps.  Each  subject  was  stimu¬ 
lated  twice,  once  with  the  white  silk  screen  being  used  and  once 
with,  the  red  screen.  EEC  tracinqs  were  taken  with  two  of  the 
three  subjects. 

All  three  subjectn  reported  vivid  visual  hallucinations  un¬ 
der  this  stimulation.  Closing  the  eyes  intensified  the  halluci¬ 
nations.  Two  subjects  became  nauseated,  one  to  the  extent  that 
several  nour*  were  rcq<n  r»d  for  recovery.  Tha  third  suo  jeet  re¬ 
ported  feelings  of  dissociation.  EEG  evidence  was  that  severe 
alpha  blocking  occurred  in  the  subject  reporting  nausea  and 
downward  driving  in  the  subject  reporting  dissociation.  Reac¬ 
tions  were  more  severe  under  conditions  of  red  stimulation, 
formal  experimentation  with  thi»  type  of  stimulation  iv  war¬ 
ranted. 


IRVINGTON  LAB  STUDIES l 

Forty  subjects  between  the  ages  of  21  and  30  were  recruited 
from  the  Newark  College  of  Engineering  *.'<3  local  msdical  tech¬ 
nology  schools. 
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Table  11-3.  Exploratory  Experiments,  Cam  No.  3,  Psychoraotor 
Compensatory  Tracking  Time  on  Target 
in  Percentages,  H  ■  3 


Experimental  Condition 

Mean 

Score 

Difference 
from  4th 
Learning  Trial 

1st  Learning  Trial 

S9 

-23 

2nd  Learning  Trial 

66 

-16 

!  »rd  Learning  Trial 

i 

77 

-  5 

|  4th  Learning  Trial 

j 

82 

XX 

j  White  Sound,  110  db* 

S3 

♦  1 

White  Sound  and  Direct  Suggestion 

74 

-  8 

'Red  Strob,  10  epe  end 

Direct  Suggestion 

60 

-22 

'Red  Strob,  10  cps  and 

Indirect  Suggestion 

73 

-  9 

'Blue  Strob,  10  cps  and  Suggestion 

74 

-  8 

*Blue  Strob,  10  cps  and 

Indirect  Suggestion 

80 

' 

-  2 

Suggestion  Only 

67 

-15 

Sound  Flutter,  400-1200  cps 
•  4,  10,  ana  17  epe 

85 

♦  3 

*Pe  0.0002  p  bars. 

’2  million  candle  power. 
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Instrumentation  consisted  of  a  Mcc’craft  8-channnl  electro¬ 
encephalograph,  photo- stimulating  device,  an  audio-stimula tine 
device  eng ’ noer-.d  to  del'vor  white  sound,  a  speci illy-sdapted 
commercial  projector,  ?.  strip  chart  recorder,  a  signal  decoder, 
and  two  tape  recorders  on  which  instructions  and  stimuli  were 
programmed . 

T  .c  photo-stimulating  device  Consisted  of  a  General  Radio 
Strohctac  mounted  to  the  rear  of  a  fiberboard  box.  The  neck 
of  the  strobotac  reflector  holder  fit  into  a  metal  sleeve  which 
extended  into  an  opening  in  the  rear  of  the  box.  Slots  pro¬ 
vided  a  means  for  use  of  color  filters  and  Fibcrglas  light 
ottenuator®.  An  opening  in  the  front  of  the  bo;:  held  a  tr.r.s- 
ni-.-i.nt  disc,  set  vertically  and  mounted  on  edge  bearings  to 
permit  rotation  without  use  of  a  central  axis.  Tne  transpar¬ 
ent  disc  was  driven  by  a  small  electric  motor  at  ?0  rpm.  A 
multiple  spiral  disc  w  i  superimposed  partially  over  and  sur¬ 
rounding  the  transpare  t  disc.  This  arrangement  permitted  the 
use  of  various  colors  and  designs,  including  backlighted  color. 

Instrumentation  for  the  cognitive  test  consisted  of  a  com¬ 
mercial  slide  projector  which  flashed  simple  arithmetic  (sub¬ 
traction)  problems  onto  a  black  screen  fixed  directly  above 
the  photo-stimulating  device.  The  slides  were  made  on  color 
film  so  that  the  appearance  of  the  vgu:-*-  > ons  on  tne  screen  was 
white  cn  Macs,  with  a  minimum  of  stray  light  to  provide  dis¬ 
traction.  Frequency  was  programmed  and  remotely  controlled  by 
a  Webcor  Squire  tape  recorder  located  outside  the  experimental 
roam.  Sound  signals  from  the  programmed  tape  were  fed  into  a 
d.  coder  which  activated  the  charge  mechanism  of  the  projector. 
Permanent  records  were  obtained  on  a  strip  chart  marked  by  a 
bridge-type  recording  roter  showing  the  presentation  of  a  pro¬ 
jected  material  and  the  subject'*  reactions  as  obtained  from  a 
t.a..U-cont.'bi  It  -I  switch. 

Three  slide  magaz.nes  were  used,  with  64  slides  in  each  in 
random  order,  tin  lie  the  sliaer  in  each  magazine  were  tho  same, 
they  were  placed  m  the  magazine  in  »  I'-ffeient  random  sequence, 
and  different  error  equations  were  used  in  each  senes.  The 
magazines  were  used  ir.  rotating  order  -  1,  2,  i,  1,  2,  3,  etc.  - 
in  order  to  prevent  the  subject  from  memcricing  the  order  of  the 
errors. 

A  2-way  intercom  was  U3cd  to  maintain  contact  with  the  sub¬ 
ject.  Observation  was  possible  via  a  one-way  mirror. 
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The  intensity  of  light  delivered  by  the  strobotac  was  four 
.lillion  candle  power  at  the  source.  The  red  and  blue  filters 
accenuated  the  light  by  a  filter  factor  of  approximately  two. 
Further  nttunuatior.  occurred  because  of  the  distance  of  the 
subject  from  the  light  source,  which  was  36  inches.  The  inten¬ 
sity  ut  light  at  the  retina  was  estimated  at  approximately  one 
million  candle  p«wer. 

The  white  sound  was  generated  by  audio-analgesia  equipment 
called  the  Auralgesia,  delivered  through  two  loud-speakers  at 
an  ambient  intensity  of  110  decibels  (Re  0.000?  p  bars)  in  the 
experimental  rotxn. 

The  following  instructions  were  pre-recorded  and  presented 
to  each  subject. 

1.  Instructions  Pofore  the  First  Learning  Triali  ‘Make 
yourself  comfortable  now.  Place  your  feat  flat  on  the 
floor,  your  left  arm  on  the  arm  of  the  chai*.  and  your 
right  hand  resting  on  the  switch.  Keep  your  eyes  on 
the  screen  ahead  of  you.  When  the  experiment  bugtns, 
there  will  be  flashed  on  the  screen  simple  arithmetic 
problems  and  their  answers.  These  will  be  problems  in 
subtraction.  Some  of  thc3c  answers  will  be  incorrect. 
When  you  see  what  appears  to  be  a  wrong  answer,  quickly 
depress  the  switch  and  quickly  release  it.  (Repeat 
last  sentsnes.)  Ths  experiment  is  about  to  begin.* 

2.  Instructions  Before  Second.  Third,  and  Fourth  Learning 
Trials;  "Now  the  next  trial  is  about  to  begin.  Asjisae 
the  same  position,  with  your  feet  flat  on  the  floor, 
your  left  arm  on  the  arm  of  the  chair  and  your  right 

on  the  switch.  When  you  believe  an  answer  to  be  wrong, 
quickly  depress  the  switch  and  quickly  relaase  it.  Thu 
experiment  is  about  to  begin." 

3.  Instructions  at  End  of  E»ch  Trial:  "There  will  now  be 

a  onu-minute  rest  perioo.  Just  rslax  and  take  it  eeey." 

4.  Instructions  Before  Stimulation  Trial  No.  5s  "In  the 
following  experiment  you  will  be  required  to  do  the 
same  thing  aa  Before — that  is,  perform  your  task  as 
accurately  as  possible  and  indicate  errors  by  depres¬ 
sing  the  switch  under  your  right  hand.  How,  in  addi¬ 
tion  to  the  previous  conditions,  you  will  be  exposed 
to  flashes  of  light  end  a  steady  noise.* 
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vwi  ii  iMuiun'. 
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Lnoct  Prc'-T<'«*'  ^'ififition,  0  Subjects:  "We  will  now 
begin  nur  nc>.i.  uxpcriiscr.t.  Du:  inq  t):ic  c:.f eriirent,  you 
will  experience  several  or  lil  if  the  following  reac¬ 
tions.  You  will  not  bo  able  to  control  the  twitching 
in  your  fingert  and  your  hands.  You  will  depress  the 
switch  uncontrollably  and  at  the  wrong  time.  The  mate¬ 
rial  on  the  screen  will  jump,  become  muddled  and  con¬ 
fused,  so  that  you  will  not  undet stand  it.  Your  eyes 
vi  1.1  smart.  Tney  will  tear  and  blink,  causing  blurring 
and  distortion  of  your  vision.  You  may  indeed  find  the 
effects  so  overpowering  that  you  will  become  increasingly 
drowsy  and  sleepy.  You  will  become  dizzy,  confused,  and 
you  will  not  be  able  to  think  straight.  The  experiment 
is  about  to  begin." 

Indirect  Pro-Test  Sn-:"«tion.  8  Subjects!  "In  the  next 
experiment,  you  will  receive  subliminal  suggestion  by 
way  of  sight  and  sound.  You  have  no  doubt  heard  of  sub¬ 
liminal  suggestion  in  connection  with  tests  conducted 
in  movie  theaters  and  on  television.  These  te3ts  showed 
that,  when  a  messaqn  is  flashed  on  the  screen  at  a  speed 
too  fast  for  the  eye  to  see  and  the  conscious  mind  to 
grasp,  the  subconscious  does  see  it  nonetheless,  and, 
since  the  message  by-passes  the  critical  conscious,  it 
o  uo-riticslly  carried  out  by  the  subconscious.  In 
this  case,  you  will  receive  subliminal  suggestion  through 
two  channels.  There  is  a  special  device  behind  the  fil¬ 
ter  on  the  stroboscope  which  will  project  visual  sublimi¬ 
nal  messages.  And,  a  tape  recorder  will  deliver  similar 
messages  through  your  sense  of  hearing.  The  taped  mes¬ 
sages  will  be  delivered  at  twice  the  speed  at  which  they 
were  recorded:  This  distortion  will  prevent  the  con¬ 
scious  mind  from  understanding  the  messages— but  the  sub¬ 
conscious  will  unscramble  and  grasp  the  message-.  The 
recorded  messages  will  be  further  distorted  by  the  white 
noise.  Our  purpose  in  this  experiment  is  to  discover 
how  much  your  performance  with  the  arithmetic  problems 
will  be  disrupted  by  the  subliminal  suggestion — how  many 
more  errors  you  will  make— how  difficult  it  will  be  for 
you  to  control  the  erratic  movements  of  your  fingers  on 
the  switch,  so  that  you  will  depress  it  uncontrollably 
and  at  the  wrong  time— imv  much  confusion  you  will  feel, 
so  that  you  will  be  unable  tc  recognize  the  errors,  or 
will  see  errors  where  none  exist.  The  experiment  is 
about  to  begin." 
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During  ct 1 mul.ition,  the  :  apod  material,  recorded  at 
J-J/4  jps  and  plaveu  back  at  7-1/2  ips,  was  audible 
through  the  white  sound,  cieatinq  a  rather  weird  sound 
effect  Every  fifteen  f-econds,  the  volume  of  white 
sound  was  turned  down  manually  for  three  seconds,  so 
that  the  distorted  taped  material  blared  forth.  Of 
course,  there  wore  no  visual  messages,  but  the  replace¬ 
ment  of  the  filtor  with  another  was  intended  to  leave 
the  impression  that  some  unusual  device  was  operative. 
Naturally,  distorted  auditory  material  is  no  more  in¬ 
telligible  to  the  subconscious  than  it  is  to  the  con¬ 
scious  mind.  It  is  in  this  sense  that  the  suggestions 
administered  iusf  prior  to  the  trial  were  indirect  (per¬ 
missive)  suggestions. 

Direct  Suggestion  During  Exposure  to  Stimuli.  8  Sub¬ 
jects  ;  The  direct  suggestions  delivered  during  expo¬ 
sure  to  the  stimuli  were  along  the  same  lines  as  the 
direct  pre-test  suggestions,  except  that  they  were  re¬ 
peated  in  a  variety  of  ways.  Stress  was  placed  on  the 
uncontrollable  movements  of  the  hands  and  fingers,  the 
twitching,  etc.,  on  the  blurring  and  jumping  of  the 
numbers  on  the  screen,  on  the  confusion  and  disorienta¬ 
tion  of  the  subject,  on  the  blurring  and  distortion  of 
vision,  on  the  tendency  to  delay  error  reaction,  on 
smarting  of  the  eyes  and  on  drowsiness,  etc.  The  sug¬ 
gestions  were  delivered  in  an  excited,  hurried  manner, 
intended  to  cause  anxiety  and  stress.  While  the  sug¬ 
gestions  ran  continuously  during  the  visual  and  audi¬ 
tory  stimulation,  the  vftite  sound  wan  manually  turned 
off  every  five  seconds,  so  that  the  suggestions  were 
audible  fer  the  next  five  seconds?  thus  white  sound  and 
suggestion  alternated  at  five  second  intervals. 

Bv-Plav  Suggestion.  16  aubitets;  An  indirect  “by-play" 
suggestion  technique  was  employed  in  which  two  experi¬ 
menters  thoroughly  rehearsed  i  prccedure  consisting  of 
acting  nut  *  situation  which  indirectly  suggested  to 
the  subject  that  he  was  wired  in  such  a  manner  that  he 
would  be  prevented  from  functioning  normally  in  carry¬ 
ing  out  his  task.  No  instructions  or  explanations  were 
directed  to  the  subject  himself;  the  experimenters  spoke 
to  each  other  in  cryptic  monosyllables.  One  axperimenter 
adjusted  electrodes  on  the  subject's  wrist  and  fingers 
while  the  other  took  “readings"  outside  the  room.  Fron¬ 
tal,  temporal,  parietal,  and  occipital  “resistances” 
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*uu-  L..V.WU  uuJ  .voided,  with  one  experimenter  holding 
EEG  leads  to  v  ir;ous  pacts  of  the  subject’s  scalp  while 
the  other  took  the  "  leadings" .  Using  ether  equipment, 
“voltages’*  were  chocitod  ar.d  "guards”  were  placed.  "Im¬ 
pulses”  to  finger#  wcr.-  "crossed”  in  such  a  way  H..it 
the  impression  was  toft  that  disruption  of  motor  func¬ 
tion  was  inevitable  and  a  foregone  conclusion.  Only  at 
one  poirt  was  a  direct  suggestion  made  to  the  subject, 
jnd  that  was  to  the  effect  that  he  should  not  hesitate 
to  terminate  the  experiment  by  speaking  intq  the  intar- 
com  if  he  felt  a  need  to  dc.  so,  or  if  anything  that  hap¬ 
pened  “was  too  disturbing" .  Also  "checked"  were  flicker 
frequencies  n-.d  db  levels.  Dials  were  turned,  switches 
flicked  audib.;'  and  ip.  other  ways  the  by-play  was  in¬ 
tended  to  produce  anxiety  ar.d  anticipation  of  disruption 
effects.  Since  many  of  the  subjects  were  engineering 
students  and  presumably  sophisticated,  it  was  deemed 
advisable  to  try  this  procedure  out  on  a  medical  doctor, 
to  determine  whether  anything  "phony"  could  be  detected. 
The  pny-iician  accepted  the  procedure  witnout  any  ques¬ 
tion  of  its  credibility  and  authenticity. 

Following  the  by-play  trial,  an  additional  trial  was 
run.  In  thi3  trial,  the  subgect  was  "taken  into  our 
confidence"  and  l-'ld  "just  what  we  were  looking  for". 

He  was  tol  l  that,  :  the  previous  trial,  h«  >»ad  Ww 
“wired  in"  Cor  certain  reaction!:,  but  that  the  elec¬ 
trical  "contact"  had  not  yet  been  made~that  the  trial 
had  just  been  a  "dry  run"  to  check  the  equipment.  In 
the  next  trial  the  "contact"  would  be  made  and  ho  was 
told  just  what  was  expected.  Certain  "electrical  ad- 
justmcnti*  and  connections”  had  been  made  to  cause  his 
fingers  t>  ’o*o  "coordination”.  It  was  merely  the  pur¬ 
pose  of  the  expeiimert  to  discover  at  which  poinbr  ami 
at  what  intervals  the  "uncontrollable  irapprnpr . ,lk  re¬ 
actions"  would  occur.  The  equipment  was  "douole-checked" 
before  the  trial  began. 

The  results  obtained  in  these  exploratory  experiments 
are  summarized  in  Table  II-4.  Since  this  tabic  reports 
mean  errors  the  positive  scores  represent  error  increase. 
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MEMORANDUM  FOR:  DTIC-RSM  (FOIA  98-97) 


FROM:  AFTC/IMDF  (FOIA  OFFICE) 

207  W.  D  Ave,  Suite  214 
Eglin  AFB  FL  32542-6852 

SUBJECT:  Change  in  the  Distribution  Statements/Export  Warning  Statements  of  two 
Technical  Reports  requested  under  the  Freedom  of  Information 
Act  (FOIA) 

1.  In  accordance  with  DoD  Directive  5230-25,  a  review  of  two  technical  reports  was 
conducted  by  this  Air  Force  Activity,  in  response  to  a  FOIA  request  referred  to  this  agency 
by  the  Air  Force  Pentagon  FOIA  office. 

2.  The  review  by  the  Air  Force  Research  Laboratory  (AFRL/MNOC),  resulted  in  a 
determination  that  the  reports"AU  355  592  and  AD  371  636  are  no  longer  subject  to  U.S. 
Export  Control  Laws  and  does  not  disclose  Critical  Technology. 

3.  Request  your  records  be  mark  accordingly  to  indicate  these  changes.  I  have  provided  at 
attachment  2,  copies  of  the  reviewing  officials  comments,  should  you  need  to  contact  them 
you  require  additional  background  information. 


DEPARTMENT  OF  THE  AIR  FORCE 

AIR  FORCE  RESEARCH  LABORATORY  (AFMC) 
EGLIN  AIR  FORCE  BASE,  FLORIDA 


15  July  1998 


MEMORANDUM  FOR  AFRL/MNOC  r  r*  n  liT  [\ 

FROM:  AFRL/MNN 

SUBJECT:  FOIA  Case  File  Processing  Action  (AD-355592) 


1.  I  have  reviewed  subject  FOIA  request  and  determined  per  DoD  Directive  5230.25  that  this 
information  is  releasable  to  the  requester.  After  careful  reading  of  the  Technical  Report  (TR) 
entitled  “The  Development  of  Weapons  for  Psychological  Warfare,”  I  believe  that  while  said  TR 
is  under  control  of  the  Department  of  Defense  and  has  potential  military  application,  it  is  not 
subject  to  U.S.  export  control  laws  and  does  not  disclose  critical  technology. 

2.  The  Tech  Report  was  published  in  October  1964  and  minimally  classified  at  the  Confidential 
level.  The  basic  premise  is  that  flickering  lights,  sound  and/or  suggestion  might  have 
applicability  as  a  weapon.  In  the  intervening  30  years,  all  three  have  come  to  be  commonly 
accepted  as  potential  “weapons”  -  in  that  they  can  be  used  to  modify  the  behavior  of  a  potential 
enemy  or  criminal.  Flickering  lights  have  recently  been  featured  on  Discovery  as  disabling 
technology  for  law  enforcement  officials.  A  pubic  debate  is  on-going  on  the  Internet  about  the 
use  of  “infrasound”  as  a  non-lethal  technology  which  is  several  generations  beyond  anything 
described  in  this  TR.  And  finally,  the  use  of  suggestions  as  a  means  of  influencing  group 
behavior  is  a  well  known  tenet  of  Psychological  Operations.  Therefore,  there  is  no  apparent 
cogent  reason  for  denying  access. 

3.  Questions  may  be  addressed  to  the  undersigned  at  882-8276. 


PAULETTE  M.  RISHER 
Corporate  Development  Officer 


DEPARTMENT  OF  THE  AIR  FORCE 

AIR  FORCE  RESEARCH  LABORATORY  (AFMC) 
EGLIN  AIR  FORCE  BASE,  FLORIDA 


15  July  1998 


MEMORANDUM  FOR  AFRL/MNOC 
FROM:  AFRL/MNN 


SUBJECT:  FOIA  Case  File  Processing  Action  (AD  371  636) 


1.  For  the  second  time  in  6  months,  I  have  reviewed  subject  Technical  Report  (TR)  and 
determined  per  DoD  Directive  5230.25  that  this  information  is  releasable  to  the  requester.  After 
careful  reading  of  the  TR  entitled  “Investigation  of  Psychological  Effects  of  Non-Nuclear 
Weapons  for  Limited  War  (U)’\  I  believe  that  while  said  TR  is  under  control  of  the  Department 
of  Defense  and  has  potential  military  application,  it  is  not  subject  to  U.S.  export  control  laws  and 
does  not  disclose  critical  technology. 

2.  The  TR  contains  only  contains  Volume  I  of  the  study  and  only  the  third  section, 
“Applications,  Conclusions,  and  Recommendations”  (along  with  its  synopsis  and  DTIC 
Summary)  were  originally  classified.  Most  of  the  conclusions  are  now  available  in  open 
literature  including  the  Army’s  Field  Manual  11-5,  Leaders’  Manual  for  Combat  Stress  Control. 
The  experimental  design  proposed  (but  never  carried  out)  for  a  long-term  follow-on  study  would 
today  be  prohibited  under  the  rules  of  “informed  consent”  that  have  become  normative  in 
psychological  research.  Finally,  the  formerly  classified  section  of  the  TR  directly  cites  a 
University  of  Chicago  study  called  “Project  Camelot”  which  is  available  on  the  World  Wide 
Web  at  http://www.parascope.com/articles/0297  congorpt.htm.  Therefore,  there  is  no  apparent 
cogent  reason  for  denying  access. 

3.  Questions  may  be  addressed  to  the  undersigned  at  882-8276.  a  - 

M. 

PAULETTE  M.  RISHER 
Corporate  Development  Officer 


